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AFRICA, ITS PAST AND FUTURE. 


Armca, the oldest of the continents, containing the earliest 
remains of man, and the birthplace of European civilization, ts 
the last to be explored. Long before the temples of India or the 
palaces of Nineveh were built, before the hanging garden of 
Babylon wis planted, the pyramids of Cheops and Cepliren had 
been constructed, the temples of Palmyra and Thebes fllal with 
worshipers. 

Greece owes ite civilization to Egypt: ite beautiful orders of 
trehitecture came from the land of the Nile. The civilization wf 
Egypt bad grown old, and was in ite decay, when Howe war 
born, Think what a vast abyss of time separates im from the 
days of Romulus and Remus! And yet the pyramids of Egypt 
were then older by a thousand years than all the centories that 
have passed since then. 

For ages upon ages, Africa los refused to reveal its aeerets te 
civilized man, and, thengh explorers liave jrenetrated it from 
every side, it remains toxlay the dark continent. This tsvlation 
of Africas is due to its position and formation. It is a vast, ill: 
formed triangle, with few good harbors, without navigable rivers 
for ocean-yessela, lying mainly in the torrid zone. A fringe of 
low scorched land, reeking with malaria, extends in unbroken 
monotony all slong the coast, threatening death to the adventur- 
oos explorer. Our ignorance of Africa is not in consequence of 
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ite situation under the equator, for South America in the torrid 
zone hus long been known, ‘There the explorer easily petetrates 
its recesses on its great rivers,—the Oriniwo, Amason, atic La 
Plata,—for they are navigable from the ocean far into the interior. 
The Amazon, 3,000 miles from its mouth, is only 210 feet above 
the ocean-level, and, with ite branches, is navigable for LO,Gu0 
miles, Africo also has threw great rivers,—one on each side of 
this peninstla. On the north, the Nile, the river of the past, 
uinplies into the Mediterranean Sea, but its navigation is soon 
interrupted by tive cataracts ; so that the camel, the ship of the 
desert, bears the wares of Europe from the foot of the first 
eataract far up the river, 800 miles, to Berber, whenee they are 
again. shipped by boat 2,000 miles to Gondokoro, elose to the 
lakes Albert and Victorian Nvanen, 4,000 feet above the sesjevel, 
4,200 miles hy water from the Mediterranean. 

On the west, tho Kongo, the river of the future, empties inte 
the Atlantic Ocean under the eqanterial sun: but ite nativation 
is aleo impeded by successive falls extending from ite month to 
Stanley Pool, Then there is almost uninterrupted navigation on 
the river and ite tributaries for 10,000 miles. For inland the 
head waters of tte north-aaeerm branches interlace with the 
waters.of the Nile. Another branch rises in Lake Tanganyika 
in eastern Africa, while the main river finds ite Kime: higher up 
in the mountsins, north uf Loke Nyassa, 5,000 feet above the 
sea-level. On the east the Ambit, thi vTvat river of southem 
Africa, empties inte the Indian Qeean opposite Madingasrar. 
The navigation of its main branch, the Shire, is interrupted mot 
far from the ocean, The Zamberi itself is navienble to the 
rapids near Tete, 20 miles from its mouth ; while-ane or two 
hondred miles bigher up are the mighty falls of Vietoria, only 
excended th volumeaf water by the Niagara, and nearly equal 
im height, 

In whutever direction Ruropaans attempted to penetrate Africa, 
they were mot by insurmotntable obstucles, Commoatiicution by 
water was prevented by falls near the mouths of great rivers, 
The greater part of the const was very unhealthy, and, whore not 
unhenithy, a desert wos behind it; bot these obstacles, which 
formerly prevented exploration, now: stumulare the traveler, 
The modern explorations of Africa vommenced one hundred 
years ago, when Mungo Park crossed the Desert of Sahara, and 
lost his life in descending the Niger. From that thine to the 
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present, travelers in ever-increasing numbers have entered Africa 
from every side. Some who have entered from the Atlantic or 
Pacific coasta have been lost in its wilds, and two or three years 
after have emerged on the opposite const; others have passed 
from the coast, and have never been heard from, Zanzibar has 
been « favorite starting-point for the lake region of Central 
Africa. Stanley started from Zanzibar on his search for Living- 
stone with two white men, but returned alone. Cameron set out 
by the came path with two companions, but, upon reaching the 
lake region, he was alone: Keith Johnson, two or three years 
aro, started with two Europeans: within a couple of months he 
was pone. Probably every second man, stricken down by fever 
or accident, has left his bonea to bleach along the road. Drum- 
mond, a recent explorer of Africa, chose a route by the Zambeni 
and Shire Rivers aa healthier and more desirable. Let us bear his 
experience. Early in his journey, at the missionary station of 
Livingstonia, on Lake Nyanga, he entered a missionary home: it 
waa apotlessly clean; English furniture in the room, books lying 
about, dishes in the enpbourds; but no missionary, He went to 
the noxt house: it was the school; the benches and books were 
there, but neither écholurs nor teacher, Next, to the blacksmith 
shop: there were the tools and anvil, but oo bineksmith, And 
so on to the next and the next, all in perfect order, but all empty. 
A little way off, umong the mimosa groves, under « huge granite 
mountain, were graves: therv were the missionaries, 

The Niger is the only river in all Africa navigable by small 
steamers from the ocean; bat the Niger dovs not give access to 
the interior, ae it riaes within 100 miles of the ooreun, and, wfter 
making a great bend around the mountains of the Guinea const, 
empties inte the owen only about five degrees south of its source, 
after a courey of 2,500 miles, Its main branch, the Bonne (or 
“Mother of Waters), ix navigable 500 or 600 miles above its 
junction with the Niger. ‘The country throagh which it dows in 
thickly peopled and well cultivated ; but the natives are fierce 
ani warlike, and have until recently prevented anv exploration 
of the Benue. 

THE MocwTatms oF APHiCA. 


As mountain-ranges determine the course of rivers, influence 
the rainfall, and temper the climate, we must understand the 
mountain aystem of Africa before we can understand the con- 
tinent as a whole. 
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Standing on the citadel at Cairo, and looking south, you see a 
sandstone ridge which gradnally grows in altitude and width of 
heise as it runs far away to the south, oven to the Cape of Good 
Hope at the other end of Africa, Successive ranges of mount- 
nine follow the coast, sometimes near, at others two or three 
hundred miles inland; the land, in the latter case, ascending 
from the coast, The only breaks in this long chain are where 
the Zatwnhest and Limpopo force their way to the Indian Ocean. 

In Abyssinia, on the Red Sea, there is a range of snowy 
mountains 14,700 feet in height, A few handred miles to the 
wittheast, aml near Lake Victoria Nvyanes, almost onder the 
equator, if another snow-capped mountain, Kilima Njaro, 18,700 
feet high,—the highest mountain in Africa,—and the mountains 
of Massai-Land, a continuation of the Abyssinian Mountnins, 
Another range, apparently an offshoot of the long. range from 
the Red Sea, forms a wall 100 miles jong, and 10,000 feet bigh, 
on the east of Lake Nyassa, separating the waters of that lake 
from the Indian Ocean. This range continues to the Zambesi. 
South of this river the mountains rise $,000 to 10,000 feet in 
height. In Cape Colony are sev erul ranges of mountains, The 
highest peak is Compas Berg, 8,500 feet. In the eastern. center 
of Afnen, in the equatorial region, if an oclevated plateau in 
which i6 the lake region, then there i6 a sudden rise, and a 
oruilunal descent townrds the Atlantic. Thore are few cottinn- 
ons ranges of mountains on the western const: but at Kamerun 
there is a closter of monntains reaching on elevation of 18,100 
feet: and sonth of Moroera: some of the penks of the Attias 
Mountains reach an elevation of 12,000 to 14,000 feet, but they 
have littl if any influence on the raiufall or temperature of the 
comunity. It will be seen from this statement that eastern Africa 
lias high mountain-ringes rising into an elevated plateau; that 
the [and tn Erjuatorinl Africa gradually descends toward the 
west mod north-wert until within one or two hundred miles of 
the Atlantic Ocean, when the desderit is rapid to the low and un- 
healthy coast-lands, ‘Through equatorial Africa rune the Konige, 
the laud north of the Kongo gradually msing to an elevation of 
about 2.000 feet, and then descending to 1,200 feet at Lake 
Chad: South of the Kongo the land mses to un elevation of 
40 feet, and retains this elevation far south into the Portu- 
ies territory, 
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Careful computations have been made to ascertain the average 
elevation of the continent. The mean of the most careful esti- 
mates is a litth over 2,000 feet The interior m therefore ele- 
vated above the minsmatic influences of the coast, but exactly 
what effect this elevation has upon the temperature can only be 
ascertained after careful investigation and a series of ohserva- 
tions. North of trninen and Senegambia the coast is less on- 
healthy; but, as the Desert of Sahara extends to the ocpan, the 
conniry is of little value, and js therefore left to the native tribes, 
anclaimed by Enropeana. 

In the International Scientific Series it ia stated that there are 
in Africa ten active voleandes,—four on the west coast, und «ix 
an the eaat—but Io have not found any corroboration of this 
report, and think it very doubtful if there are ony voleanoes now 
in #ruption, The Kilima Njaro and Kamerun were formerly 
active voleanoes, for the craters «till ext. In the south the 
diamond-fielde are of voleanic ash formation, 


Eeuvatonial APRica. 


The lake region of Africa stretehes from the head waterw of the 
apper Nile three degrees south, to the waters of the Lambeni, fifteen 
degrees scuth—a lake region unequalled, in extent and volume 
of water, except by our lakes. Here is the Victoria Nyanama, the 
queen of inland seas, 4,000 feet above the sca-leval; and a long 
series of Inkes, great and small, at equal elevation. The more 
striking are Bangweolo to the south-west, the pruve of Living: 
atone, ind Nyasa on the south-east. In their depths the Nile, 
the Kongo River, and the Shire (the main branch of the Zam bez) 
have their source, 

The great belt of wquatorial Africa, situated between thy 15th 
parallel of north latitude and the 14th parallel of south latitude, 
has continuous rains, if everywhere well watered, and has ia rich 
and fertile soil, Some portions are thickly populated, and it is 
tapable of sustaining 4 dende population, North and south uf 
this belt there are two other belts of meatly equal width, In 
each of these belts there are wet and dry seasons, with abundant 
rain forthe crops. The heaviest rainfall in the north belt is im 
Jone, while in the south belt it is in December. The rainfall 
gradually grows less toward the north, and also toward the south, 
until it ceases in the Desert of Sahara on the north, and in 
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the Desert of Kalahari on the south On the edge of there 
desert are Lake Chad on the north, and Lake N ami on the 
sooth North of the Desert of Sahara, and south of the Desert 
of Ralahart, thore is an abundant rainfall, a healthy elimare, and 
fertile sail, AL orcHr, Alpers, ani ‘Tripoli, on the Medtterra 
ean, atheoin the merth regan: and Zulu-Land, the Orange Free 
State, ail) Cape Coliiv, in the corresponding region af the south. 

That portion of Africa north of the equator is three or four 
times greater than that south, and the Sahara Desert anil Lake 
Chil are several times greater than the Kalahori Desert and 
Lake Sawin. The Sahara Desort, the waterleds oowan three tines 
as large aa the Modierrancan, extends from the Atlantic Ovean 
tw the inl Sea, broken onky by the oarrow valley of the Nile, 
It is intersywrentl with oonses, with the valleye of many dry 
streams, aed with some monntiine $000 feet, Tt has the hottest 
climate. th the world, Travelers tell ws, that, in apper Egypt and 
Nubia, cygsimay be haked in the hot, sands: that the soil is Hhe 
fire, ane the wine [ike a fame: that in other parts of the desert 
the suit on the rocks i sometimes heated to 200° fy the daytime, 
While in the fallowtig night the thermometer falls below [rews- 
ing: point. Tn eressing the desert the traveler will hardly need 
a wiide, for the road is too clearly marked by the boties and skel- 
etonn that pot), the way, 

Lake Clue reeeives the drainnge of o considerable ares of 
country. tithe dir season it has no ontlet, aod is then about 
the sive of Lake Evie In the wet seaman it im said te be live 
times ab latue Pts level rises boy twenty or thirty feet, until it 
overflows inte the Presert df Sablars, forming @ stream which 
runs northward for several hundred miles, wed is finally lost in a 
preat depraied plain. Tuthe southern purt of Afrion the lovel 
af Lake Nirami rises and falls in a similar muonner, 

Through the great «equatorial belt ron the Kengo, one of the 
womlortul riwers oe the world, “Phe more we know of thi river 
and its. triintaries, the tore we are impressed hy its greatness 
and tportaiece. Es oprimitipal source is in the mountain-range 
whieh separates Lake Nyassa from Lake Tanganyika, hetween 

10) anil 400 qniles weet of the Indian Oeean: thenee it runs 
eoutherly through Lake Bangweolo, On leaving this lake, it 
takes a north-west course, mooning from 12° sooth latitude to 2° 
north latitude, thence running eouth-westerly to the oeoun, nearly 
T,00) miles The river Sankara, its principal tributary, empties 
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into the Kongo some distance above Stanley Pool on the south, 
The mouths of the Sankuri were diseovered by Stanley, who 
was struck by the size and beauty of the river, and by the lakes 
which probably connect tt by » second outlet with the Kongo ; 
but he little realised the magnitude of the river. Even before 
the journey of Stanley, Portugnese explorers bad erossed several 
large streatma for to the south of the Kongo,—the Ruango, the 
Kasse, and the Lomamt—and explored them for several hun- 
dred miles, bat were unable to follow them to their mouths: In 
1885 and 1886, Wissman and the Beloian explorers sailed up the 
Sankura to the streams discovered by the Portuguese. The next 
largest branch is the Obangi, now called the Obangi-Welle, 
which fuws into the Kougo on the westerly side of the eonti- 
nent, @ little south of the equater. An expedition organized ry 
the Kongo Frew Stute steamed up this river in the winter 
of 1887 and 1698, ond solved the problem so long discussed, of 
the outlet of the Welle. The expedition left the Kongo in thw 
steamer “En Avant,” October 26, 1887. It passed several 
rapiis, and steamed to TI° 55’ wast longinude, when it was 
stopped by the “En Avant” ronning on a rock, aod the opp 
tion of hostile natives, Llere it was only 66 miles from the west- 
ernmost point on the Welle reached by Junker, and in the same 
latitude, each stream minting in the same direction, leaving to 
room to dowle that the two waters unite, 

The Little Kihal, which rises a little tothe west of Wadelar in 
the siguntaine of Sudan, is the initial branch of this river, which 
bears snecessively the nome of “ Kiball” * Wolle “ and “ Doru,” 
and empties into the Kongo under the name of “ Obangi,” after 
a course of 1,500 miles 

The discharge of water from the Kong i only a little lesa 
than that fram the Amazon, and ts sal to be three times as great 
as the discharge from the Mississippi Grenfel, the Enurlish 
missionary and traveler, says there in no part of the Kango basin 
more than one hundred milee from navigable waler, What the 
railroad does for America, the steamboat will do for the Kongo 
Free State on ita seventy-two hundred tiles of unyvigable water. 


APPROFHLATION OF -AFHICA BY EDCROPFE, 


The English, French, Germans, and Helgians have within 
& few years planted colonies in Africa, They believe it is 
more for their interest to colonize Africa than to permit their 
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carplis population to emigrate tu America, These countries 
realize the necessity of creating new markets, if they are to 
contiogne to advance. [n Africa the colonies must depend upon 
the home country, and open oew fielda for manufactures and 
commerce. They know that in equatorial Africa there are more 
than 100,000,000 people wanting every thing, even clothes, 

The whole coast of Africa on the Mediterranean Sea, the 
Atiantic and Indian Oveana from the Hed Sea to the Isthmus of 
Sez, 6 claimed by European nations, with the exception of two 
or three emall inhospitable amt barren atrips of coast. England 
ocouples Eovpt, al will hold it for an indefinite period, France 
has its volonies in Tripoli, Algiers, and Mordeco, and on the At- 
lantic const its factories in Senegambia. Tt seeks a route from 
Algiers across the desert to Lake Chad, and from Senegambia ap 
the Senegal by steamer, thence across the country by rail to the 
head of navigation on the Niger, and down that river to Tim- 
buetu, 

Englanil oceapies Sierra Leone, the Gold and Slave Conets, the 
delta and valley of the Niger, and its branch the Benne, Tt haw 
factories on these rivers, dtd amall steamers plying on them, and 
seeks Tinbhoctu ly the river Niger, Tt controls almost the entire 
region where the pulen-oil is produced. 

Timbuctn, long before Africa was known to Eorope, was the 
emmtre of a large trade in. Enropean and Asiatio goods.  Cara- 
vans crossed the Desert of Sahara from. Timbuctu north to the 
Mediterranean, and east to Gondokoro, carrying out slaves, golid 
and ivory and bringing back European and Asiatie poods. 

Sandwiehed between the Enerlieh pe SOT, Liberia atrugeles 
for existence, its inhabitants fast degenerating into barbarism, 

Joining the Kuwlish possessions on the Gold Coast, two degrees 
north of the eynater, are the German josessions of Kamerun, 
with high mountains and invivorating breezes ; bar the laid at 
the foot is no more fnvurable to the Eoropean than the Goines 
cost, Oie or two limlred milés in the interior of this part of 
the woutinent, the land rapidly rees to the tableland of equiato- 
rial Afrien, rich amd fertile, resembling the valley of the Kongo, 
pestibly habitable by Enropeans, 

Next, the French oceopy the Ogowe, its branches, and the 
const, to the hongo, and claim the coiniry inigiied ta the Jrosses- 
aions of the Kongo Free state, Under ML Brazza, they have 
thoronghly explored the conwtry to the river Kongo, and have 
established factories at Franveville and other places, 
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The Kongo Free State comes next. [t holds on the consi only 
the mouth of the nver, its main possessions lying in the intenor, 
Belgium is the only country that has planted colonies inland. 
Like all the interior of equatorial Africa, the valley of the 
Kongo is well watered and has continuous rains, The land ia 
rich and fertile, but is practically inaccessible, and, before any 
extensive commerce can be carried on, must be connected by rail- 
road with the otean. The Compagnie du Congo has just com- 
pleted a survey for a railromd on the south side of the Kongo, 
from Matadi, opposite Vivi, to Stanley Pool. Tt did not encoun- 
ter any unusual difficulties, and has submitted the plans and pro- 
jects to the King of Belgium for his approval. 

South of the Kongo Free State are the Portugese possessions 
of Angola, Benguela, and Mossamedes. Portugal, the first coun- 
try te circumnavigate Africa, and the first to colonize it, has for 
several centuries had factories, and carried on a large trade with 
Africa, exchanging clothes and blanketa for slaves, gold and 
ivory. It claimed the valley of the Kongo; but the claim has 
been redueed, and is now bounded fora considerable distance on 
the north by « line running due esst and west on the #th parallel 
of south latitude, They have good harbors at St. Panl de Lo- 
ango, Benguels, and Mossamedes, on the Atlantic coast, and the 
best harbor of Africa, at Delagoa Bay on the Indian Ocean. The 
territory claimed will, I believe, prove to be the most valonble in 
Africa, It ix well watered by numerous tributaries of the Kongu 
and by the Zambezi and ita branches. It in higher than the 
Kongo valley, and is therefore more healthy. Several Portu- 
quese, English, and German travelers have crossed and recrossed 
this part. of the continent, and the Portuguese have some small 
settlements on the const and in the interior, The Portuguese of 
the present generation have not the enterprise and trading spirit 
of their forefathers, and are doing very little for the settlement 
of the country. 

South of the Portuguese possessions, England claims from the 
Portuguese possessions on the Atlantic to their powseamona on the 
Pacific, inclading Namsqua-Land, Cape Colony, the Transvaal, 
and Aulo-Land. 

Namagua and Damara Land, formerly claimed by the Ger- 
mans, are now pot down on some of the maps as belonging to 
England The only harbor on the coast is held by the English ; 
and, from the character of the country, we are not surprised that 
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the Germans have abandoned 1, for-we ore tuld that “the const 
is sandy ond waterless, deficient in good harbors, devoid of 
mrinanent rivers, washed by never-ceasing surf, bristling with 
reefs, and overhung by a perpetual hare.” 

North of Zolu-Land, the Portuguese claim the const to Zan- 
nibar, Over Zanzibar, Germany has lately assumed the protec- 
torate, under a treaty with the Sultan of the country, claiming 
the land from the ovean te the creat lakes; then England again, 
a little te the northiand fur te the west of Zangihar, the rival 
if Germany oi tte claims, “The English lave factori¢s west of 
“anribar, atl a regular route up the Aumberi and Shire Rivers, 
with «a siogle portage to Lake Nyassa, aid o road to Lake Tan- 
ginviku. They have steamers on each of the lakes, und several 
missionary aod trading statiowa, The latest news from this part 
of Afries ays the rout te the lakew hos been closed, and the 
misioniries: and merchants murdered, 

North of the English possessions, the coast to the Hed Sea is 
barrett and inliospitable : it has little rain ated te barbers, and is 
ai worthless that it has not Iwen elaimed by any European na- 
tion, North of this region is Abyssinia on the Indian Ocean aud 
Red Sea—a mountainous country with deep valleys, rich ood 
fertile, but very unhealthy, Three or four thonannd feet above 
the lewel of the aca, iso healthier country, inhabited by « race of 
ragged mountaineers, whom it has heen impossible to dispossess 
of their lands, North of Aleyssinia, on the Hed Sea, Italy has a 
small eatony at Massaua, and England « camp at Suakin, The 
only parts of the coast net claimed by Europeans. are inhoe- 
jitable, without population or cultivation of any kind, 

Thr Belgions have «pent nuiuy millions in the exploration of 
the Ronen and itetributaries, They have eighteen small steamers 
tiking trips from Leopolivifle up the river to Stanley Falls, and 
Up its branches, supplying the main stations iu the basin of the 
Kongo. The Kongo Pree State, antike all other African oolontes, 
is free toall) Merchants of moy nation can establiah factories, 
carry on trade, and enjoy the same privileges and equal facilities 
with the Belgians, The valley of the Kongo, and the platean of 
the vreat lnkes, have a similar climate and soil; but the Kongo 
is easier of aiteerd, PrOVISIONS are cheaper, Hire readily obtained, 
atul the matives are Jess warlike, The Kongo Free State will 
therefore he more rapidly settled than any other part of Africa 
venting Cape Colony. 
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The trade with these countries i4 carried on by European com- 
pantes unier royal charter, with quasi-sovereign powers for ruling 
the country ind governing the tiatives, aswell a¢ for trading with 
them. England, Germany, aod Portugal subsidize steamship 
companies which make regular trips along the western coast, 
stopping nt the diferent BLL ins, 

From this statement it will bo seen that England ocoupaes the 
heattiiest portion of Africa (Cape Colony), the most fertile val- 
leys (the Nile and the Niger), the richest gold-fields (Gold Coast 
aid Transvaal): that Portugal comes next, claiming the most 
desirable portion of equatorial Africa north of Cape Colony and 
aduth of the Kongo, but that it ie unalile tu colonize this COMMETY, 
Which will inewitubly fall inder the control of England ; that the 
Freteh elatm Algiers and Swnegambia, aod ant contending with 
Engiand for the trade of Timbecta and the upper valley of the 
Niger; that Germany, after vain attempte to penctrate the in- 
terior froin Kamerun and Angra Pequena, has planted her flag at 
Zanzibar, and bas determined ty contest with England. the Inke 
reyion anil the great plateavs of Central Afriea, while Ttaly, 
imitating the other stutes, tries In vain towbtain a footing on the 
Red Sea, worthless if obtarnerd. 


PourULATION. 


The prep tater cof Afrien ta ror laly Crtimatal at 200 2000,000, 
—asbont 15 ton sqanre mile, os agit BS in Raeeope Tt ie serpee 
posed that Africa was orwinally inhabited by the Hottentats, or 
Bashinien, whe are aew foond oily in south-western Africa, and 
by the Pyganes or Dwarfs scattered alwut Central, Afries, who, 
aime any, lel te the <ame group. “This croup is noted fap ite 
dwarfed stature, generally coder tive feet > bit whether their sie 
Is naturel, or due te privathon anid se Ltt Hieel, bie thd aertanbanly 
know. The Pottented Danetigg¢e ts ahiatmet from any other 
known form of speech, The Bantu seeupy the greeter part of 
Africa south of the equator They probably formerty mhahiter 
naert beacees tery Al rica, lat were dave fron ther lomes hy the 
Hamites, The Banta resemble the Negro i their general char- 
acter, color, aml plivengue. but their lawunage alows casential 
itterenees, There are eoiiitleds tenes of eta) each trite have 
itiv its ovn lancome, vet there was cricinally a primeval Bante 
mothorlunene, from which all the cdialoots of this immense revived 
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are undoubtedly derived, The idioms of this family are generally 
known a* the alliteral class of languages. North of the Bantu 
aré the Negroes proper, ocegpying the greater part of Africa 
hetween 5° and 15° north latitude. The negra tribes are multi- 
tudinows, and, thengh alike in their main physical features, are 
diverse in thetr speech, 

North of the Negro are the Nuba Fulah group, apparently in- 
digenons to Africa, but without any thing in common with the 
ather jwligenqus groupe. Their mame, “ Pullo,” or “ Fulah,” 
means “ yellow,” and their color serves to distinguish them from 
the Negro, The Hortentot, Bantu, Negro, and Fulah, though 
distinct, have each of them the agclutinative forms of speech. 
The Hamites are found along the valley of the Nile, in Abyssinia, 
and portions of the Sadan, The Shemitie tribes occupy the 
larger part of the Sudan, bounded on the enst by the Nile, and 
on the north by the Mediterranean and North Atlantic. 

About one-half of the popuistion are Negroes proper, one- 
fourth Banton, one-fourth Shemites and Hamites, a few Nuba 
Fulahs:and Hottentots, The Negroes and Bantu are Pagans ; 
the Shemites and Hamites, Mohammedans. There are, almost, 
innumerable tribes, speaking different languages or different 
dialects, Over six hundred tries and languages have been olas- 
sified by Shilo, yet each is generally anintelligible to the other. 
Practically: spenking, there are but two great divisions,—the 
Negroes ond Bantu, oecupying equatorial and southern Africa ; 
and the Hamites and Shemites, northern Africa, But there is no 
dlear-eot line even between the Mohammedan and Negro, For 
many hinndred years the Negroes haye been taken as slaves, and 
carried inte the north of Africa, and have furnished the harem 
with wives, and the families with servants, The servants are 
after: adopted inte the families, ao that the Negro blood now 
largely predominates even among the Shemites and Hamites. 

A broader and more practical distinction than that of language 
ur blow is mode by the religion of the Africau. The Mobam- 
medan religion waa probably brought from Arabia by the Shem- 
ites: They conquered the country slong tle eotat, and ex ler- 
minted or prshed tthe south the former inhabitants, Then, 
more slowly but steadily, Mohammedanism forced its way south 
by the sword or by progelyting, Within the Jast thirty years 
it has reassutted its proseiyting character, and i4 sow tore 
rapidly extentiog: than at any previews tine. 
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Its missionaries are of a race nearly allied tothe Negro, They 
live amen them, adopting their customs, and often intermarry- 
ing with them, They teach of one God, whom all must worship 
and obey, and of a future life whose rewards the Negro can com- 
prebend, They forbid the sacrifice of human victims to appease 
the wrath of an offended deity. They forbid drunkenness. 
They vive freedom to the slave who becomes a Moslem, and thus 
élevaty ond civilize those among whom they dwell. The Chrie- 
tian missionary is of a race ton far above him. He is a white 
man, his lord and master, He teaches of things his mind cannot 
reach, of a future of which he can form no conception; he brings 
a faith too spiritual ; he labors with earnestness and devotion, 
even to the layingdiown of his life, Yet the fact remains that 
Christianity has produced but little impression in civilizing and 
elevating the people, while the influence of Mohommecdanism is 
spreading on every aide. 

In passing from the equator south, the tribes become more de- 
graded. Sir Henry Maine enunciated the theory of the evolution 
of civilization from the lowest state of the savage, In Africa he 
could have found all stages of civilization; in the lowest scale, 
man and his mate, living entirely on the froite of the earth, in 4 
nude comditinn, his only house pieces of hark hang from the trees 
to protect him from the prevailing wind ; the vulture his guide 
to where, the previous night, the lon had fallen on his prey, 
leaving to bim the grest marrow-bones of the elephant or the 
giraffe ; his uly arms aastick ; belonging to no tribe, with no con- 
nection with his fellowsmen, his hand against every man, the 
family relavion eareely recognized, Tt is the land of the gorilla, 
and there seems to be litth difference between the man and the 
ape, and both are hunted and shot by the Bours. In ascending the 
scale, the family amd tribal relation appears —a house built of 
(ane aud grass or the hark of the tree; a few flocks; skill in setting 
traps for game; the weipon a romnd stone, bored through, and a 
pointed stick fastened In the hole, Then come tribea of a low 
order of civilization, that cultivate a little ground, having a 
despotic king, who hak-wives without limit, numbering in some 
cases, it is said, 3,000; wives and slaves «laughtered at his death, 
to keep him company and serve him in another life, With them, 
canuibalism is common, Then come tibet of a higher civilixa- 
tion, whure the power of the chief is limited, where iron, copper, 
and gold are manufactured, and trade 4 carried on with foreigners, 
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Where firearms have been substituted for the haw amd spear ; 
next the Mohammedan; anid last of all, on the shores of the 
Mediterranenn, the civilization of the French and English. 

[t is a corious fact that many tribes that had made considerable 
advance in manufacturing iron and copper, have for some time 
ecased manofacturing ; that others have retrogradeil, and have 
lost sime of the arta they formerly pussessed, This decline 
apparently tock place after the Mohammedans had conquered 
North Africa, and sent their traders among the Negro tribes, 
who sold the few articles the Negro needed cheaper than they 
vould manufacture them, and therefore compelled them to give 
op ther own manufactures, Such was the effect of free trade on 
interior Afrioa. The Mohammedians ulao manufacture less than 
formerly, depending more and more upon Koropean manufactures, 
The enterprise of the white race defies native competition, and 
stifles attempts at native manufactures: there ia therefore among 
the natives a great falling-off in the progress of outward culture, 
and the lust traces of home iri linet ries are ragudly disappearing. 


SiLAvE- TRADE 


One of the departments of this society t4 the geography of life, 
At the head of oll life stanils man: it is therefore within one 
Drevin to investigate these questions which more reir cael y 
concern and mfluenee hie welfare, 

Slavery and the slave-trade have, within the last two hundred 
years, affect! Afrienn life more than all other influentes eom- 
bined ; and this trude, with all its simister effects, inatoad of 
diminishing, is ever increasing. It has had a marked effect not 
anly on the personal and tribal claracters of the inhabitants, but 
on their eoelal organimition, and on othe whole industrial and 
cconomic life of the comntry, Ut has not only utterly destroyed 
many tribes, it it bas made the condithn of the other tribes 
one of restless anirchy and insevurity. Tt has been the creat 
curse of Africa, and for its existence the notions of Europe have 
been, ani are, larvely responsible, The temywr and disposition of 
the Negro make him a most usefol slave: THe com endure con- 
tinuous hard labor, live on little; has-a cheerful disposition, and 
rarely rises against his master. 

There are two kinds of slavery,—home and foreign, The first 
has alwaye prevailed in Africa. Prisoners taken in war are 
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sacrificed, eatin, or made slaves, Slavery ts aloo on punishment 
for certain offenres, while i some tribes men frequently sell 
themselves. These slaves are of the same race and civilisation 
ef ther mastera, They ore usually well treated, regarded os 
members of the family, to whom a son of daughter may be 
given in- marriage, the ompater often preferring to keep his 
daughter in the family to marrying her ton stranger, This 
alavery 12 a national institution of mative growth. Tt is said one 
half of the inhabitants are slaves to the other half. The horrors 
of the alave-trade are unknown in this kind of almwrery. 

In the other case the elave is torn from his home, carried to 
people, countries, and climates with which he is onfamiliar, and 
to seenes and civilization which are uncongonial, where his 
master ia of a different color and of another and higher civili- 
tation, where the master and slave haye sothing in common, 
The Spantarde made saves of the Indians of Amenca, bot they 
were incapable of work, unfitted for slavery, and rapidly faded 
away. In pity for the Indians, the Africans were brought to 
aupply their places. Their ability to labor was proved, and they 
were soon in great demanvl, 

It is impossible to gacertain the nomber of slaves imported 
inte America, The estimates vary from 4,000,000 toe 4,000,010, 
The larger number is probably on onderestimatw; but these 
figures do not represent the number Khipped from Africas, for V4 
percent. were lost on the passage, one-third more in the * process 
of sensoning ;" so that, out of JON shipped from Africas, not 
more than 50 lived th be effective Inborers, 

Livingstone, who studied the question of slavery most eare- 
fully, estimated, that, for every slave oxported, not less than fire 
were slain or perinhied, and that in sote cases only one in ten 
lived to reach America, Tf the lowest estimate is taken, then 
not lee than 20,000,000 Negroes were taken prisoners or slain to 
furnish saves to America. No wonder that many party of 
Ainen were depopulated, 

Theugh the slave-trade with Aimuerien has been suppressed, 
thousands are onnually stolen and sold tm slaves in Persia, 
Arabia, Turkey; ani central ind northern Afrien, Wherever 
Mohammedanism is the religion, there slavery exists; and to 
supply the demand the slave-trade is carrie on more extensively 
and more eruelly to-day than at any previous time. ‘lhe gremt 
harvest-feld for slavee ie in Central Africa, between 10" pouth 
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and 10° north lativde, From this region caravans of slavew are 
sent to ports on the Indian Ocean and the Red Sea, and thence 
shipped to Indo-China, the Persian Gulf, Arabia, Turkey in 
Asia, and even to Mesopotamia, wherever Mussulmans are foond. 
The English at Suokin are a constant hindrance to this trafic ; 
and therefore Osman Digna has so often within the past five 
years attacked Suakin, desiring to hold it as a port from which 
to ship slaves to Arabia. Other caravans ore driven across the 
desert to Egypt, Morocco, and the Barbary States, Portuguese 
slave-traders are found in Centra] Africa, and, though contrary 
to low, deal in slaves; and own and work them in large numbers. 
Cameron says that Alrer, « Portuguese trader, owned 600 slaves, 
and that to obtain them, ten villages, having each from 100 to 
400 souls, were destroved ; and of those not taken, some per- 
ished in the flames, other of want, or were killed by wild beasts. 
Cameron saya, “Tide not hesitate to affirm that the worst Arabe 
are ungels of merey in comparison to the Portuguese and their 
oyents, If I bad not sewn jt, | could not believe that there could 
exist men 4 brutal and cruel, and with such gayety of heart.” 
Livingstone nays, "can consign moat disagreeable recollections 
to oblivion, but the slavery scenes come hack unbidden, and 
inake me start up at night horrified by their vividness.” 

Wf the chief of pacha of o tobe is called upon for tribute by 
his superior, if be wishes to build «a new palace, to furnish his 
harem, or fll an empty treasury, he senda his soldiers, armed 
with gins and ammunition, against a Negro tribe armed with 
bows and spears, and captures slayer enough to supply his wante, 

The territory From which slaves are captured is continually ex- 
tending ; fur, os so0n os the European traveler haa opened a new 
route inte the interior, he is followed by the Arab trader, who 
settles down, cultivates the ground, buys ivory (éach pair of 
tusks worth abour $500 at Zansibar or Cairo); invites others to 
come, unl when they have become acquainted with the country, 
and gathered large quantities of ivory, and porters are wanted 
to carry the tusks to the coast, a quarrel is instigated with the 
Seyroes, War declared, captives taken,—men for porters, women 
for the harem—the yillages are burned, and the caravan of 
slaves und ivory takes its route to the coast, where all are sold. 
We are told on good authority that during the past twenty years 
more slaves have been sent out than formerly were exported in a 
century. Wisamano tella os what he has seen :— 


Africa, ite Past and Future. lls 


“Tn January, (692, we started from our camp,—200 souls in 
all—following the roud, sixty feet wide, to a region inhabited 
by the Basonge, on the Sankara and Lomami Rivers. The huts 
were about twenty feet square, divided into two compartments, 
the furniture consisting of cane and wooden stools ; floor, ceil- 
ine, and walle covered with gross mats, Between the huts were 
gardens, where tohacen, Loniatoes, pine-apples, and baninas were 
grown. The fields in the rear down to the nver were cultivated 
with sweet-potators, grotind-nuts, sigar-cane, manioe, aud millet. 
Gouts and sheep and fowls in abundance, homestead follows 
homestead in never-ending succession. From half-past six in the 
morning, we pasted withont a break throngly the street of the 
town until eleven. When we left it, it then still extended far 
away to the south-east. The finest specunens tn my collection, 
such as upen-work battleaxes inlanl with copper, spear, and 
neat utensils, [ found in this ville, 

“Four years liad gone by, when To once amore found myself 
near this same village. With joy we beheld the lruad savannas, 
where we expected to recruit our strength and provisions. We en- 
camped near the town, dnd in the mortiing approached its pala 
proves. The paths were no longer clean, no lamghter was heard, 
no wgn of weleome greeted us The silence of death breathes 
from the palm-trees, tall grass covers every thing, and a few 
charred poles are the only evidence that man onee swell there. 
Bleached skulls hy the roadside, and tle ‘givelelae af liwunan 
hands attached to the poles, tell the story. Many wotets liad 
been carried off. All who resisted were killed, The whole tribe 
had censed to exist. The slaveslealer was Soavol, lentenant of 
Tippo Tip.” 

Sir Samuel Baker wae largely mstrumental in the suppression 
of the #iave-trade, and, while the rule of the English and French 
in Egypt was maintained, slavery was greatly diminished ; but, 
sinee the defeat aod deoth of Gen. Gordon, the slave-trade tina 
rapidly increased, and is now carried on more actively than at 
any other time. The only olstaclés ty this traffic are the pres. 
ence of Emin Pacha at Wadelai, the English onl Amerivan 
mixsionaries, and English trading-stations ou Lakes Victoria 
Nyansa ond Tanganyika, 

The slave-tradera wnite in efforta to destroy Emin Pacha, and 
to expel the missionaries and all European travelers and traders, 
exeept the Portaguese, and for this. purpose excite the hostility 
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of the Negro against the foreigner. In this they ore sided by 
the Mahdi. The work of the Mahdi largely @ missionary 
enterprise, The dervishes who accompany his army are religions 
fanatics, and desire the overthrow of the Christinns and Emin 
Pacha on earnestly an the slave-trader. Religions fanaticiem 16 
therefore united with the greed of the #lave-trader to drive ont 
the Christians from the lake region, 

Arcused by these reports, and influenced by these views, 
Cardinal Lavigerte, for twenty years Bishop of Algiers and now 
Primate of Africa, last summer started a new crusade in Kelpiam 
and Germany against slavery and the sinve-trade. The cardinal 
has organized societies, and 14 raising a large fond to equip two 
arm) steamships for Lake Tanganyika and Lake Nyassa, the 
headquarters of the slave-trade, und offers, if necessary, to head 
the band himself. he Pope has engaged in the work, has con: 
tributed liberally ta this fund, and sent three hundred Catholic 
misnionnries to Central Afrien. The slave-trade is «orried on 
with orm« and ammunition furnished by Enropean traders. 
Without these arms, the slave-trade could not be snecessfully 
carried on, for the Negrove «ould defend themselves against 
Hlave-traders armed like themselves, While the demand for 
sieves continues; the slave-trade will exist, and will not cease 
until the factories.of European nations are planted in the interior 
of Africa. 

Mistnal WEALTH OF AFRICA 

We are told in Phillips's “Ore Deposits" that the precious 
metald do not appear to be very generally distributed tn Afriea. 
More thorough research may show that this view is incorrect, 
and that there are large deposits of tron, copper, gold, and other 
metals in many parts of the continent. Gold ia found on the 
Gold (onst, in the Transvaal, in the Sudan, and in Central 
Africa, but is only worked in surface diggings, excepting in the 
Transvaal; but near all these washings, gold noggete of large 
size, and the quarte rock, have been discovered, In Transvaal 
the mines were worked a long time ago, probably by the Portu- 
guese, then abandoned and forgotten, Recently they have heen 
rediseovercd, and worked by the English. In the Kaap gold- 
field in the Transvaal, three yeara ago, the lion and zebra, ele 
phant and tiger, roamed undisturbed in the mountain solitudes, 
where there is now 2 population of 6,000, with 80 gold-mining 
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compities, having o capital of $16,560,000, oni-third of which is 
paid up. Barberstown, the chief mining-town, has two ox- 
changes, a theatre, two music-halls, canteens innumerable. several 
churches and hotela, four banka, and a hospital. A railrond wns 
opened in December, 1887, from the Indian Ocean towards these 
mines, 562 miles, and is being rapidly constructed 100 miles 
farther to Barberstown. 

There is reason to believe that gold deposits eqnal to those of 
Mexico or California will yet be found in several porta of Africa. 
Copper is known to vxist in the Orange Free State, in parts of 
Central and South Africa, and in the distriet of Katongo, south- 
weet of Lake Tanganyika, which Dr. Livingstone was about to 
explore in his last journey. Rich copper ores are also found in 
the Cape of Good Hope, Abyssinia, and equatorial Africa, 
Large and excellent deposits of iron ore have been found im the 
Transvaal and in Algiers, and a railroud 20 miles long has been 
built to carry it from the Algerian mines to the sea, Wery many 
tribes im equatorial and Central Africa work both iron and cop- 
per ores into different shapes and uses, showing that the ore-heds 
most be widely distribu til. 

One of the few largw dimmond-fields of the world i found in 
Griqua and Cape Colomy, at the plateru of Kimberly, 3,000 feet 
above the sea. The dry diggings have heen very productive ; 
this tract, when first discovered, being almost literally sown with 
dinmonds. 

Coal has been found in Zulu-Land, on Lake Nyassa, and in 
Abyssinia, The latter coal-field is believed to be secondary. 
Tron, lead, zinc, and other minerals, have been found m the 
Orange Free State. Salt-beds, salt-fields, salt-lakes, and] salt- 
mines are found in different parts of Africa. 


The peculiar formation of Africa, ite long inland navigation, 
interrupted by the falla near the mouths of its large rivers, from 
cannention with the orean, render it necessary to connect the 
ocean with the navigable parta of the rivers by railroads, 

The Belgians will soon construct a railroad on the southerly 
side of the Kongo, to the inland navigable waters of the Kongo 
at Leopoldville, following the preliminary surveys lately com- 
pleted; the French may also construct a road from the coast to 
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Stanley Pool; and by one or the other of these routes the inte- 
riot of Afries will be opened. 

South of the Kongo, the Portuguese are constructing a rail- 
road from Benguela into the interior. In Cape Colony railroads 
connect the greater part of the British possessions with the Cape 
of Goal Hope. <A railroad is also being constructed from 
Delagoa Bay to the mines in Transvaal, 

Sudan and the apper waters of the Nile can only be opened to 
4 large commerce by a railroad from Suakin to Berber, about 290 
miles. Surveys were made for this road, and some work was 
done upon it, just before Gen. Gordon's death, The navigation 
of the Nile above Berber is uninterrupted for many hundred 
miles. Below Berber the falls interrupt the navigation. The 
roate from Gondokoro down the Nile is by bogt to Berber, camet 
to Aswan, boat to Sint, and railroad to Cairo and Alexandria, 
makiig & route so circuitous that it prevents the opening of the 
Sodan to any extensive commerce, 

In Algiers there are 1,200 miles of railrond, and more are being 
constructed, The French are constructing « railroad from the 
Upper part of the Senegal River to the head waters of the Niger. 
The English have organized A company to constroct a road from 
the Gold Coast to the mmes in the interior. 

Tt will thas be seen that the railroad has already opened a way 
into Africa that is sure to be carried on more extensively. 


STANLEY EXPEDITION. 


There are two methods of exploring Africa, One is where an 
individual, like a Livingstone, or a Schweinfurth, or a Dr; Junker, 
departs on his journey alone. He joins some tribe as far in the 
interior, on the line of exploration, as possible ; lives with the 
tribe, adopting ite habits and manner of life, learning ite lan- 
tuaue, making whatever explorations he can; and, when the 
region eooupied by such tribe hus been fully explored, leaves it 
for the next farther on, This plan requires time and newer- 
failing patience ; but in this way large portions of Africa have 
been explored. The other way, adopted by Cameron, Stanley, 
Wiksmann, and the Portuguese explorers, has been to collect o 
party of natives, and at their head march across the continent, 

“An immense outtt is required to penetrate this shopless land, 
and the traveler can only make up his caravan from the basnar 
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at “ancibar, The ivory and slave-traders have made caravann- 
ing a profession, and every thing the explorer wants is to be 
found in these bazaars, from a tin of sardines to # repeating-rifle. 
Here these black villains the porters—the necessity and despair 
of travelers, the scum of slave-gangs, and the fugitives from 
justice from every tribe—congregate for hire, And if there ia 
any thing in which African travelers are for once agreed, it 14, 
that for loniness, ngliness, stupidity, and wickedness, these men 
oe not to be matched on any continent in the world.” Upon 
such men as these Stanley was obliged to depend. 

Theugh traveling in this way is more rapid than the other, it 
is very expensive, and hae many difficulties not encountered by 
the solitary traveler, The explorer always goes on foot, following 
as far as possible the beaten paths A late traveler save: “ The 
roads over which the land-trade of equatorial Africa now passes 
from the coast to the interior are mere footpaths, never over a 
foot In breadth, besten as hard as adamant, and rutted beneath 
the level of the forest-bed by centuries of native traffic. Aa a 
rule, these foot-paths are marvellously direct, Like the roads of 
the old Homan, they move straight on through every thing,— 
fridge and mountain and valley,—never shying at obstacles, nor 
anywhere turning aside to breathe. No country in the world is 
better supplied with paths. Every village is connected with 
some other village, every tribe with the next tribe, and it is 
possibly for a traveler to cross Africa without being once out of 
a beaten track.” 

But if the tribes using these road« are destroved, the roads are 
discontinged, and soon become obstructed by the rapid growth 
of the onderbrush; or, if the rowte ln through onkoown regiona 
outside the great caravan-tracks, the paths are very different 
from these described hy ALr. Drummond, for the ware of ten Lines 
through swamps and morass, or thick woods, or over high muoun- 
tain-passes, or is Jost in a wilderness of waters. 

The great difticulty m these expeditions is to obtain fool, As 
supplies cannot be carried, they must be procured from the 
natives, Very few tobe con forneh fool for a forew of six 
hundred men (the oomber with Stanley); and when they have 
the food, they demand exorbitant prices, Often the natives not 
only refuse food to the famished travelers, but oppose them with 
such arms as they have; and then itis necessary, in self-defence, 
to fire apon them, 
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The greatest difficulty the explorer meets comes either directly 
or indirectly from the opposition of the slave-trader, Formerly 
the slave-trader wie not found in equatorial Africa; but, since the 
explorer has opened the way, the slave-trader has penetrated far 
Wee the wrerior acd te throwing ob«tactes im the way of tha 
entry of Europeans into Africa. When it was decided that 
Stanley should relieve Emin Pacho, ho was left to choose his 
route. He met Schweinfurth, Junker, ond other African 
travelers, in Cairo, They adviswl bim to go by his former route 
directly from ‘Zangihar to the Vietoria Nyanan, The dangers 
and difficulties of this route, and the warlike character of the 
Haitives, he well knew. "The route by the Kongo to Wadelai bad 
never been traveled, and be thouglit the difficultics could not be 
greater than by the old ronte: and, beside, he proceeded much 
farther into the interior by steamer on the Kongo, which left o 
muoh shorter distance through the wilderness than by the Zanzi 
bar route. On arriving at Zanzibar, he made an arrangement 
with Tippo-Tip, the great Arab trader and slave-dealur, for a 
large number of porters: They sailed from Aangibur ta the 
Kongo, where Stanley strived in February, }87. He then 
sailed up the Kongo, and arrived in June at the junetion of the 
Aruvimi with the Kongo, a ‘short distance below Stanloy Falla 
Staniey beliewed that the Aruvimi and the Welle were the same 
atream, and that by followmg up this river he would be on the 
direct route to Wadelai, Subsequent investigations have shown 
that he was mistaken. Abont the lat of July he left, the Kongo, 
expocting to reach Emin Pacha in Qetober, 1247, No detinite 
information bas been received from. him from that time to the 
present. He left Tipps Tip in cominand at Stanley Falls, and 
expected that a relief expedition would follow. There were wreat, 
delays in organizing this expedition, from the diffeulty of ob- 
taining men, and it was thought that Tippo-Tip was unfaithful, 
The men were finally procured, and the expedition left Aruvimi 
in June, 1888, under command of Major Harttelot. A day or 
two after they started, Major barttelot was murdered by one of 
his private servants. The expedition returned to the Kongo, and 
wae reorganited under! Lieot. Jamieson. He was taken ill, and 
died just as he was ready to start, and ne one hae been found to 
tike his place; and that relief expedition was abandoned. Re 
porte say that Stanley found the route more difficult than he 
anticipated ; heavy rainfall, rivers, swamps, and marshes ob- 
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structed the way; that the season was sickly, and a large part 
of his followers died Jong before he could have reached Emin 
Pacha, 

The reports of his capture, and of his aafe return to the 
Aruvimi Hiver, are known to all) These may or may not be 
true. Although we have oot heard from Stanley for a year 
and a. half, yet it by oo means follows that he ix dead; for 
Livingstone, Stanley, and other explorem bave been fost for a 
longer time, and have alterward found them way back to the 
coast, No man has greater knowledge of the country through 
which hte route Iny, or of the character of the natives, or the 
leet manner of dealing with them, Emin Pacha was encamped 
quietly for nearly two years at Wadelai; and Stanley, is like 
manner, my have been eompelled to remain at some inland 
point aed raise hs an pro isons, 


THe FUTURE oF AFRICA. 


Jt is inpessible to prophesy the future of any country, much 
Jess that of Africa, where the physical features have left so 
markev| in rpreasion upon tte inhabitants, and where the animal 
life i so different from that of the other continents, Ip is rather 
by differentiating Africa from other countries that we obtain 
any dota trom whieh to form an opimion of its future, 

Africa, as we have seen, 4 surrounded by « fringe of Euro- 
bean settlements. What effect will thee settlements have upon 
Africa? Will the European population penetrate the interior, 
and wolonite Africa? Wall it subjugate or expel the Africans, 
ae will they fode away like the Indians of our country? If 
colonixation by Europeans fail, will the African remain the sole 
Inhmbitaat of the country as barbarian or civilized ? 

Eqyy is now contralied by the English, but ite climate is too 
utheadthy, and its surrounding too unfavorable, for Englishmen; 
and we may safely assume that their oecupation will be tempo- 
rary, or if permanent, not as colonists, “They will remain, as in 
India, firviuners and rulers, until the subjugated puople rise in 
their power and expel them, and return to their old life. The 
English rule, though possibly beneficial to Egypt, is hated by the 
natives, who ilemand Egypt for the Kovptians. 

Leaving Egypt, we poss an uninhabitable coast, until we come 
to the Freneli colonies of Algiers: Tt ia nearly ixty years since 
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the French took possession of Algiers, There has been a large 
emigration from France; but the climate, while excellent as 
winter climate for invalids and others, is onfavorable for a per- 
mauent habitation, espectally for infants. The births in que 
year have never equalled the deaths) When Algeria was first 
conquered by the French, it was a wilderness, but if now a 
garden. The cultivation of the grape has heen most successful, 
and extensive iron-mines have been opened. The French ore 
gradually pushing their way from Algiers across the desert to 
Timbuetu, and also from Senegambis to Timbuctu. The ex- 
pense of maintaining Algeria has greatly exceeded any revenne 
derived from it. Though many doubt the political wisdom of 
retaining it, yet the French have too mach pride to acknowledge 
that the enterprise bas been in any way a failure; and they will 
undoubtedly hold it, and perhaps found an empire, Senegambis 
and the coast of Guinea, claimed by the French and English, are 
low and moist, filled with swamps and Jacoons, which will pre- 
vent any European colonization, 

South of the Kongo, the Portuguese claim a wide section of 
country running across Africa. They have occupied this country 
aver two handred years. They have done little towards colon: 
ing, and only bold a few trading-posts on the coast and in the 
interior, dealing principally in slaves, ivory, and gold; and it 
may well be doubted whether they have the stamina or ability to 
colonim this country, oF to produce auy permanent impresdon 
upon TE, 

The south portion of Africa, from the 18th parallel on the 
Atlantic te the 2th parallel on the Indian Ovean, is generally 
fertile; and the climate is favorable to Europeans, and is capable 
of sustaining a large population, The growth of Cape Colony 
has been very slow, bat a more rapid growth is anticipated. We 
believe it will he permanently oceupied by the English, who will 
disposes the aborigines, and form a great and permanent 
English State. ‘The const of Zanzihar, occupied by the Germans 
and English, is rich and fertile, the climate unhealthy; but when 
the mountain-range= ure oroased, anil the elevated plateaus and 
lake reurionk are reached, the interior resembled the Kongo region. 
Massana and Suakin, ort the Rel Sea, ore unhealthy and worth 
less, unless connected by railroad with the upper Nile. 

There remains equatorial Africa, including the Freneh settle- 
ments on the Oyvowe, the region about Lake Chad, the Kongo 
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and ite tributaries, and the lake region. The more we learn of 
equatorial Africa, the greater ite natural advantages appear to 
he. The rivers open up the country in a fayoruble manner for 
traile and settlement, Ite elevation from 2,000 to 3,000 feet will 
render ot liealthy, though this elevation is only equal to from ten 
degrees to fourteen degrees of north Intitude. Here all the 
fruits of the torrid zone, the fruita and most of the grains of the 
temperate zone, cotton, India-rubber, and sugar-oune, are found. 

The country has been unhealthly, o great many EForopeans 
have dind, and few have been able to remain more than two or 
three years without returning to Europe to recuperate. These 
foots seem to show that the climate is not healthy for Europeans, 
Bat the mortality has been much greater than it will be when 
the country is settled and the unhealthy stations have been ex- 
thaonged for healthier localities Every new country hae ite 
peculiar dangers, which must be discovered, When these obsta- 
eles are understood and overcome, Europeans will probably 
oocupy all this region, apd it will become a Kuropean colony. 

If European colonization ja successful, European civilization 
wil] come:into contact with African barbarism, Where such o 
contest if carried on in a country where the climate is equally 
favorable to the two races, it can only result in the enbjugation 
or destruction of the inferior race, If the climate is unfavorable 
tu the white population, then, unlew the inferior ts subjected to 
the superior, the white population will fail in colonizing the 
country, and the Negro will either slowly emerge from barbur: 
im, or return to hia original condition, 

The Negro haa never developed any high degree of ctviliza- 
tion; and even if, when brought tite contact with civilization, 
he has made considerable progress, when that contact ceased he 
has deteriorated into barbarism. Hut, on the other hand, he has 
never faded away and disappeared, like the Indian of America 
and the natives of the Southern Archipelage. 

Nature hos «pread a bountifal and neverending harvest before 
the Negro, and given to him « climate where neither labor of 
body or mind, nelther clothing oor o house, is essential to his 
éomfort All nature invites to an idle life; and it ik only 
through compalsicn, and contact with a life from without, that 
hiv comlition can be improved, 

In Africa a contest in going on between civilization and 
barhariam, Christianity and Mohammedanism, freedom anil slav- 
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ery, such as the world bas never seen. Who van fail w he 
Interested tn the results of this conflict? We know that Africa 
is capable of the very highest civilization, for it was the birth- 
place of all civilization. To it we are indebted for the origin of 
all our arts and sciences, and it possesses to-day the most won: 
derful works of man. Let use hope that Afriea, whose mo ring 
war 40 bright, and whose night has been so dark, will yet live 
to see the light of another and higher civilization, 
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REPORT—GEOGRAPHY OF THE LAND. 


By Hrnsert G. Oopen. 


Ix prepuring this first report aa one of the vice-presidents of 
the Society, Dhave been obliged to interpret the intent of our lry- 
laws in the requirement that the vice-presidents shall present ot 
the end of the year summaries of the work done throughout thu 
world in their several dopartments. The smount:of information 
that oun be aceumulated during twelve monthe, if referred to in 
detail, is simply appalling; to compile it for the Society would 
bea great labor, and when completed it would be largely the duph- 
cation of the work of others, alresily accessible in the journals of 
other societies, and in special publications devoted tu this and kin- 
dred vuhjects. That such a detailed historical journal ahould be 
maintained by the Socivty hardly admits of a question, I had 
hoped to see one inatyrurated daring the firat year of our work 
that would have ombraced all the departments of the Society : 
but must confess with some isa ppolntment, to having been too 
eangmine and to have over-estimated the trterest that might be 
excited in the members of a new organization, We need a jour- 
nal of the kind for reference ; for our associates, ourselves, anil 
our many friends we hope te attract by the information we may 
supply them, Bot it chonot well be compiled by one man en- 
gaged upon the everyday affairs of life, and I have net made any 
dttemp in that direction, even in those matters cireamseribed by 
the section of the Society wonder my charge. 


l have found Jittle-tn the affairs of Korope that it seems neces- 
sary to bring te your attention ; indeed, the past twelve months 
seem quite barren of any great events in the progress of Geo- 
graphic knowledge. This, perhaps, is to be expected at intervals 
of longeror shorter periods, as it is governed hy pooples of the 
mott advanced civiluwtion, whe have ayatieal themselves of all 
the progres« of scenes to explore und develop the land on which 
they live, until there is litth: loft of mature to be learmed, wiless 
eotence shall determine sew treths to bind by stronger links the 
truths already found. We may look for the greatest changes 
here, both now and in the future, in the work of man pressing on 
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in the eager strife to improve bis condition above others Jess 
fortunately situated ; seeking advantage in the peculiarities of 
his environment to open new channels of trade that will divert 
the profits from the older routes, 

Of many achemes suggested in furtherance of sach ends, there 
are few that develop into realities: within a generntion. Nature 
may be against them when the facts are fully learned, the profit 
may not warrant the outlay, and political considerations may keep 
in abeyance that which otherwise may be admitted to be good. 
Thus the grand echeme to make an inland sea of the Desert of 
Sahara in impossible of execution from the fact that the desert ia 
many hundreds of feet higher than the ocean, The long talked 
of project to cut the Isthmus of Corinth, now accomplished, waa 
a theme of discussion for twenty centuries or more. And the 
later project to tunnel the English Channel we have seen defeated 
through the fears‘of a few timid men. Perchance the grander 
om’, now introduce! with some seriousness, to bridge the channel, 
may meet with a better fate. 

The route for the ship canal to connect the Baltic and the 
North Seas, is reported to have been determined upon and the 
preliminary work of construction to have been commenced. And 
we learn that a proposition is being discussed to connect the 
Danube with the Baltic Sea by way of the Vistula, However 
chimerical such & project may seem to us, we cannot at this tome 
diservidit those who believe in it. It shows that restless spirit 
that predominates the age, striving for the mastery of the com- 
mercial world, Politically, Europe bas seen no geographical 
thangs, but thoae conversant with affairs apprehend om thiilitery 
catastrophe at no distant date, that will probably embrol the 
stronger nations and endanger the existence of the weaker ones 

Having practically acquired a knowledge of their territories, 
the people of these nations are diligently seeking to develop 
greater things in the study of all the earth, and we have thus 
seen formed os a menina to this: end, what m now known as the 
Tnternational Geodetic Association, The primary object of this 
Association ia to determine the form of the earth. [t tan inquiry 
of ohsorbing interest, and the geodetic work in America most 
eventually contribute an important factor in ite solution. We 
may therefore hope that the hill now before the Congress auther- 
izing the United States to have representation in the Association, 
will become a law. The free interchanye between the continents 
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that would thus be established, would be of incaleulable benefit 
to both in the prosecution of this important ecientific labor. 

If we turn to the adjoining continent of Asia, there is still open 
a large field for Geographic research. Peopled as it has been, 
largely by semi-civilized races for many centurice, we might have 
expected that the book of nature that might be opened would 
long since have been spread before us: but the exclusiveness of 
this semi-civilization has been a stumbling-block, until it may be 
anid that the wise men of her nations have lived only that the 
masses should not learn, Of the. Politienl Geography of thin 
great region we have a fair conception, and of the Physical con- 
ditions it may be aaid we know them generally. Enlightened 
men have been hammering at the borders with the powerful sup- 
port of progressive nations, and o few have even passed the eon- 
fines of exclusiveness and brought hock to of marvellous tales of 
ancient grandeur, Men have sought disguise that they might 
tread on the forbidden ground, and many have lost their lives in 
efforta to gain the seoreta that have been so persistentiy guarded, 
But the march of civilization is not to be thwarted by the semi- 
barbarous ; they may vet impede it, as they have in the past, but 
it can be only fora time; the impulse is sure to come, when the 
thiret for knowledge and power by the antagonistic races will 
eweep all barriers before it, however strong. The contenpplated 
railway across the continent to Viadivostock may be the culmi- 
hating step in overcoming these refractory peoples and opening 
their territories to the march of progress. We have seen on our 
own continent the potent influence of these Iron ways, and it is 
not too much to believe that even in the strange surroundings of 
the Onent they will exercise a power against which exelustyveness 
and superstition will be forced to give way, 

In Africa we find etill different conditions, A great continent 
believed to contain immense resources, but peopled with dark- 
hued native races, barbarous in their tendencies, and frequently 
deficient in intellect, and yet withal showing ot times a savage 
grandeur that excites the admiration of the man, while it attracts 
the interest of the student. We may recall Carthage and Alex- 
andria, and all the wonders of ancient Eeypt that live to the con- 
fasion of our own day, while those who patterned them have been 
lost beyond the bounds of even the most ancient history : and 
look with trembling awe upon the degradation that has followed, 
the boundless dissipation of the learning of ages, antil we are Jeft 
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only such remnants that our most cultivated imaginations can 
searee build a cupersiructure worthy to raise apon the ruing, 

But a oew era ia opening, tho intelligence of later years is 
spreading over these once fruitful fieldé, and slowly but surely 
modern ideas are advancing into the midst of the unknown chaos, 
and in time will restore the great advantages that. have lapsed in 
the ignerunce of ages. The nations of Europe vie with one an- 
other to extend their poaspssidns, and in the mad race for prece- 
dence are reclaiming even the waste places aa footholds by which 
they hope to reach the power and wealth they see may be devel- 
oped in the future, Explorers have brought back-wondrons tales 
that have excited the capidity of those who profit in the barter of 
nature's products, until vast schemes have been projected to seine 
the wealth believed to be within easy grasp. 

Daring spirits discover new countries, and through the reports 
of the marvels they have seen, inspire their more cautious coun- 
trymen to venture into onknown fields in the hope of gain, The 
discontented, too, seek isolation and fancied independenne in new 
regions, and thus is formed the nocleus that parent countries seize 
upon, encourage, and develop into colonies, that in time may 
revolutionize a continent, and seck a place among the nations of 
the world, This sequence of events has been gradually progress- 
ing in Africa, and has been greatly accelerated by the discoveries 
of recent years. A large section of the interior hos now been 
opened to trade and colonization in the formation of the “ Congo 
free State.” It marks on era in the development of the continent 
that promises to be fruitful of rapid advance. The Geographic 
journals have contained many pages of notes during the year, 
abowing the activity of explorers in supplying the Geographical 
details of the more accessible regions. But there is an area nearly 
half as large as that of the United States through which the ex- 
plorer has not yet penetrated ; a field of great interest to Geog- 
rapliers, but they may have years yet to walt, before they may 
read the story. 

In the Enst Indies and among the islands of the Pacific there is 
still work for the Geographer of the most inturesting character, 
and, indeed, for the explorer too. ‘Those who depend upon charta 
of the great ocean realive too frequently the tmperfect determi- 
nation of the positions of many of these isolated landmarks, and 
the dangers surrounding them, ‘This is more properly work for 
governments than for individuals, and we may hope the day is 
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not far distant when American officers may again roam the seas 
in Geographic research, and bring fresh laurels to crown the en- 
Lerprise of our people. 

The great American oontinent, the New World as it is called, 
presents an example of progress of which history affords ua none 
similar—a marked instance of the power of intelligent porsever- 
unce to conquer in new felds and bring under man’s dominion 
for bis use and welfare even some of the elements themselves, 
The Inet century has shown a branch of one of the old parent 
stocks, divorced from many of their traditions and left to them- 
actives, imbued with a spirit of progress that has aivanced with 
duch giant strides, that in a generation we have seen more strange 
things than had come upon the world before in centuries, At 
the birth of our nation the now populous district on the Ohio 
and the Great Lakes was the “far west,” roamed over by native 
tribes, The great northwest of to-day waa marked upon the 
maps as“ unexplored,” and the confines of the continent on the 
Pacific were known more on the faith of good reports than the 
knowledge of observation ; while that vast territory west of the 
Mississippi was not known at all, or only through the legends 
transmitted from the “ Fathers "who had partly oceupied it in 
following their holy calling. And yet within half a century ex- 
plorers have traversed nearly every square mile, scienee has dis- 
covered in it treasures of knowledge that have taught the world ; 
and instead of a vast region of wandering tribes, we find a civill- 
zation, energetic, progressive, and -atill pressing on to reclaim 
even that which haa been considered waste. Indeed, so rapidly 
have the choice areay heen oocupied, that it may be but a few 
years when none will be left, and the question of over-population 
InAY Pres opin oA as to-day it presses upon older nations, While 
this state of affairs may not excite present alarm, it is a matter of 
congratulation that the Congress at its lust session provided the 
initial step for an exhaustive examination of the great arid region, 
to determine what portion of it may be reclaimed by irrigation. 

And in Alsska the desirability of a better knowledge of our 
possessions has been emphasized by the fear of international oom- 
plications on the boundary, which has resulted jn » amall appra- 
priation by the Congress for surveys, with a view to obtaining a 
better knowledge of the country, whereby a more reasonable de- 
limitation of the boundary can be made. 
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lt is yratifving to note that the Bureaus of the Government 
service devoted to the practical development of the economic re- 
dour of Gur great territory, have been conducted during the 
vear with the energy that has marked their progress heretofore, 
But it is yet too early to place a value upon the special results of 
the year’s work, and | will leave their consideration, therefore, to 
my sUuOKcESCT, 

I Jook upon the publications of the Topographical Surveys of the 
States of New Jersey und Massachusetts as the most noteworthy 
Geographic productions in this country of recent yenrs. Massa. 
chusetts has been the firat State to avail herself of the full facili. 
ties offered by the General Government in preparing mape of 
their territories on working scales, although New Jersey was 
enrberin the field and obtained all the aswistance that could be 
rendered by the laws in force at the time, The expense of the 
Survey in Massachusetts has been borne about equally between 
the State and United States, exclosive of the trigonometrical 
work ; and the total cost to the State being ao light, we may 
hope eventually to see similar, or even more detailed work, un- 
dertaken by all the States of the Union. ‘The atins sheets thos 
far produced aré most pleasing specimens of the cartographer's 
art, each feature or class of detail having been given a weight 
that permite esay reading without producing undue prominence 
inany. In the atlas sheety of Now Jersey, published by the 
State, the same admirable effects have been produced, but ina 
different style of treatment, the questions involved being more 
complicated through the introduction of greater detail, Musia- 
chusetla it alao in the lead in prosecuting a preciae determination 
of town boundanes by o systematic reference of all corner marke 
to the stations of the triangulation that now covers the State ter- 
ritery. The expense of this work ie borne by the State, with the 
excepiion of a emall amount in salaries to United States officers 
detailed to execute portions of the work under existing laws. The 
total eoat will probably approximate the total cost of the Topo- 
graphical Survey, but it is claimed that when completed the great 
advantages to be derived ‘from it will result in large savings to 
the people of the State 

Our neighbors in the Dominion of Canada have been active of 
late years in developing their resources, The completion of the 
Catiadian Pacitico Railway has opened a large fertile territory for 
settlement, and the railway itself promises to become a route for 


Greagraphy of the Land. 131 


iiternational trafic in serious rivalry with the transcontinental 
ronisin the United States, Projects have also been formed fora 
dhort rail connestion to Hudson's Bay, with a view to shipments 
during the summer direct to Kurope—but there seems to be reason- 
able question of the practicability of such a route. During the 
past two season# Canada has aleo been engaged upon extensive 
explorations in the Northwest territory, along the boundary line 
of Alaska. ‘The parties, [ Jesrn, are only just returning from their 
last summer's labors, and it will probably be some time in the 
winter before we can supplement the chapter of a year ago from 
this interesting region, 

But litth: advance has been made during late years in solving 
the mysteries of the Arctic. In the past summer a party has 
crossed the southern part of Greenland, but advines have not yet 
come to hand that would indicate the value of the exploration. 
A second party was organized to follow the east coast of Green- 
land to the northward, that we may hear from at a later date, 
althiugh reports already received, if true, would indicate the 
effort had been baffled by adverse weather. A few months ago 
an expedition was seriously contemplated by Europeans to the 
frozen seas of the Antarctic. Aa it was to have been backed by 
energetic hasiness men it doubtless would have been amply fitted 
for its purpose, and we may, therefore, sincerely regret the rumor 
that the project has been postponed—i not abandoned, 

In the Central American States a Congress has been assembled 
to consider the unification of the States under one general jroy- 
ermment—a union, the possibility af which has long been dis- 
cussed, but from the jealousy of rival factions has heretofore 
gpemed impossible of accomplishment; bat there is some hope 
that the labors of the Congress now in session will prove more 
sucessful, 

Our greatest Geograplite interest in thea States 1s centered in 
the projects for interoceanic canal. The scheme to out the Tath- 
mus of Panama, ondertaken by the eminent French engineer, De 
Lessepe, has been beset with many difficulties, not tho lesat of 
them ansing from the improvident management of those havmg 
immediate charge of the works. It is impossible te foresee the 
eventual omtcome of this-preat work, os all reporte expressing de- 
cided views on the subject are saspected of a coloring from the 
personal opinions of the authors of them, The original plans 
have been modified to include locks for crossing “a summit level” 

il 
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This ia stated to be only a temporary expedient to secure: the 
opening of the canal at on early date, and that eventually the 
work will be completed on the original plan of a “through eut.” 
It seema evident from the latest reports that work will be con- 
tinued as long a4 money i forthcoming to meet the expenses, and 
as the modified echeme to overcome the high land by locks instead 
of a through cut, greatly simplifies the engineering problems, there 
is a probability of the canal becoming an accomplished fact, A 
vecond route by way of the San Juan River and Lake Nicaragua, 
that has alae been under diseuasion for many years, has recently 
been energetically advocated by American engineers, with the 
reanit of the actual location of a line and careful cross-seotion- 
ing during the past year. A company bas ‘been formed and ob- 
tained a charter from the State of Vermont, and as it is repre- 
sented to be backed by abundant capital, we may, ere many years, 
have the gratification of seeing an interoceanic canal opened 
under American auspices, 

Many speculations have been indulged in as to the probable 
effect of a canal through this Isthmus on the carrying trade of 
the world, the Impetus itimight give to the opening up of new 
commercial relations, and even the effect it may have in sdyance- 
Ing our orvilumtion to distant nations, Sach speculations are 
hardly pertinent to this report, but we may well reflect wpon the 
changer that have been wrought since the opening of the canal 
through the Isthmus of Suez, and conceive, if we can, the level- 
ing up that may acorue ta the political divisions of the western 
world from the same influences that will cut the channel through 
her Isthmus. 

south America has been free from serious agitation until 1 
recent date; although some of the States have not failed to show 
the usual internal dissensions in political affairs, Late advices 
intimate a poaible difticulty between Venezuela and England 
relative to the contral of a large territory embracing the mouth 
of the Orinoco River, which, should it result in the permanent 
aocupation of the disputed territory by the European power, 
may wield a marked influence in the development of this section 
of the continent, 

A project that has long been agitated, to constrict a continen- 
tal railway that would give direct rail communication with the 
northern continent, has recently been resumed, and we can but 
hope with an earnestness that will lead to ita accomplishment, 
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Large areas of this interesting country have not yet been revealed 
to Us, Hor_can we expect to acquire a full knowledge of ite Geo- 
fraphic wonders until the means of internal communication have 
become more assured. 

The recent inauguration of a Geographical Society in Peru is 
also an important step towards our acquirement of more detailed 
information, and doubtless will redound to the credit of its founs- 
ers in the interest it will stimulate in kindred societiva over the 
world. 

Geology is asclence 40 intimately connected with Geography 
that [ should feet delinquent did T not inclade a reference to it m 
this report, however inadequate my remarks may be to do justice 
to the subject, 

To Geographers the origin of the varied distribution of the 
land and water, the canse and growth of mountains, plais, 
oceans, lakes and rivers, the great changes that have taken place 
on the face of the earth in times past, ie of absorbing interest, 
rivaled only by their desire for perfect knowledge of that which 
may be ween to-day. Had the prehistoric man been gifted with 
the intelligence of his descendants in the present epoch, he wonld 
have left for os aresord that would have been valuable indeed 
and cleared oor way of much that now ix speculation, and but 
too often food for words. True it m, however, that if the 
mysteries of the past were revealed to us we should lose the 
pleasures their atudy affords and perhaps there would follow a 
degeneration of species through the loss of stimulus they now 
provide. Haw long ago man lived and might have made a ree- 
ord ix still a disputed question, but ane that involves too, the rec- 
ord of the earth herself. ‘The sasociation of human remains in 
the Glacial drift brings that epoch in the carth’s history nearer to 
us by several hundred thousand years, and instead of spoculating 
upon it as having occurred nearly a million years ago, geologists 
must consider whether it was not probably coincident with the 
most recent eccentricity of the earth which astronomers teach us 
happened about ten or fifteen thousand years ago, Geology must 
aléo fit her facts to mathematical science if we give credence to 
latest computations. A-mathematician bas now advanced the the- 
ory that at the average depth of about five miles below the surface 
there ia a belt of “no strain,” the result of opposing forces above 
and below it, a belt that from the nature of the case is impenetra- 
ble, through which, what is above cannot pass to what is below, 
and what ia below cannot pass to what is above, a condition that 
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would confine the origin of all seismical and volcanic disturban- 
oes and their consequent Geographical changes, to a mere shell of 
the crust.* The result of the computation Is certainly interest- 
ing and we may hope will not be lost aight of im future disens- 
sions, however it may share in gaining support or opposition. Tt 
if hased upon an assumption of the temperature when the earth 
began to cool, to assume a lower temperutare draws. tho belt 
nearer to the surface and a higher temperature is believed to be 
inconsistent with our knowledge of what heat may effeot. This 
belt is stated to be gradually sinking, however, and the computa- 
tion, therefore, involves o term representing time, and I venture to 
sugest oF dstimates of Geologie time are generally indetinite and 
deem t) be inexhanstible, an abundance can probably be supplied 
to sink the belt deep enough for all theoretical purposes, 

More interesting to Geographers are the conceptions of ancient 
forms suggested by the views recently advanced by Prof. Shaler 
in alate number of Beienee (June 15, 1548), on “The Crenitic 
Hypothesis and Mountain Building.” Ty let the imagination have 
full play, we may conceive that where we now have extensive 
mountain ranges, there were formerly great plains of sediments- 
tion, and where we see the process of sedimentation active to-lay 
there may be great mountains to the future. And also in his 
inquiry into the “Origin of the divisions between the layers of 
stratified rocks” (Proced. Boston Soc, Nat. Hist., vol, xxiii), we 
may be carried away with the immensity of the changes sug- 
gested, The recurring destruction of submarine life to econtrib- 
ute in the butldimg of the rocks of the Continents: the appar- 
ently endless oyeles of emergence of the land and sibsidence of 
the waters, to leave the Geographical conditions we see to-day, 
furnish additional evidence of the wonders of the past and force 
upon ms anew the realication of how littl: in the great evolution 
ié the epoch in which we Live, 

American Geologists have advanced the knowledge of the 
world; only recently the American methods.of Glacial study have 
enabled Salisbury to interpret the terminal moraines of Northern 
Germany (Am. Jour, Science, May, 1444), and that the Science 
is active among our countiymen i# evidenced by the formation of 
a Geological Society and the establighment of a\magazine de- 


"In the American Geologiat for February, 1884, Prof. Reade protesta 
agninst the construction of the theory of a ** belt or level of no. strain” 
placing the focl of earthquakes andl other disturbances in the strata 
above the belt. 
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voted oxelasively tu ite interests, America, too, contributed 
largely to the Geologie Congress recently beld in Londen, and it 
is pleasing to note that the next session of the Congress is prom: 
ied for Philaclel phim. 

At the suggestion of one of our associates | call the attention 
of the-students of the science, and tnderd all interestod in it, and 
nao of Grengraphors, to a roopnt publication entitled, “The Build- 
ing of the British Isles." hy Jakes-Browne (Scribner & Welford, 
N. ¥.j). Ft hae been churacterieed as {liv best treatice on the evo- 
lution of the land areas which has vet ayqwared ; from the 
Gedloglst guint of view it is the book of the year, Another 
hesociatie recommends to mosh attentive consideration the ret 
irticles on * Thiee formations of the Middle Atlantic slope,” by 
W oJ MeGeo (Any Journal Sclence, Fvb.-Juome, 1888), as-one of 
the most original essays of recent years, 

It also gives me great plossure te bring to your attention an 
article on the “ Physical Geography of New England.” by Wm, 
M. Davis, ina book on the “Butterflies of New Eauland,” hy &. 
H. Seudder, Tt ia hardly necessary to recommend this publiva- 
tion to your pertisal, as Ddoulkt not being from the pens of our 
Associates, it will excite o lively interest in these devoted to these 
A haeriess, 

In conclusion permit me te refer briefly to the “ National 
Geographic Magazine,” published by the Society, the tirst number 
of which has recently been placed before you. Ipis the desire of 
the Committee having charge of this publication to make it a 
journal of influence and usefulners. “There is abundant material 
in the Society to furnish the substance, if these wh lidve it at 
command will make legitimate use of their opportunities, [t 
would be unfortunate if the text should be confined tn the papuns 
presented to the Soctety, It was not the Intention of the Bourd 
of Managera that such should be the cade, when the nublicutiun 
was determined upon. On the eontrary, it wis the expectation 
that there would be original communications from many sources: 
eave, reviews and notes on the various subjects of the five 
Departments in which the Society 1 organived, not neeessarily 
from the members, but also from their friends interesterd in these 
divisions of the gen¢ral subject. Wile this expectation has been 
realized in a Measure, there ie room for ii provement fined at is 
hoped the future will show an increasing interest and more gen- 
erous contributions, 

Deoember, 1855, 
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REPORT—GEOGRAPHY OF THE SEA. 
By Gronce L. Dyer. 


In presenting to the National Geographic Society this first mn- 
nual summary of work accomplished in the domain of the Geog- 
Taphy of the Sea, f find it impassible satisfactorily to limit the 
range of aubjects that may be assigned to it, The great ovean 
i4 #0 large a factor in the operations of Nature, that the attempt 
to describe one of ite features speedily involves the consideration 
of others lying more or less in that shadowy region which may 
be claimed with equal force by other sections of the Society. It 
if to be onderstood, therefore, that the following account murely 
touches upon several of the characteristica of the oceanic waters, 
and is Dot in any sense an attempt to treat them all, 

This being the first report to the Society it has heen thought 
sdvinable to give a brief outline of the progress made in our 
knowledge of the sen sinee 1749, when Ellis reported depths of 
#50 and 881 fathoms off the north-west coast of Africn, Even 
at that time on apparatus was employed to lift water from differ- 
ent depths in order to ascertain its temperature. It does not 
a pope LT that this achievement eave impetie to forther efforts in 
this direction, for, except some comparatively small deptha and 
a few temperatures recorded by Cook and Forster in their voy nye 
arniind the world in 1772-74, and in 177) by Phipps in the Arctic, 
at the cloae of the Inst rentory there wae bot little kiewn of the 
physien! conditions of the xem 

At the beginning of the present century, howevur, more activ- 
ity was shown by several governments, and expeditions sent out 
by France, England and Russia, in various directions, began to 
lay the foundation of the science of Guentography. 

Exploration of little known regiots was the main purpose of 
most of these expeditions, but attention wae paid alse to the ob- 
servation ind inivestivation of ocounie conditions, «> that sccounts 
of soundings, temperatures of seawater at various depths, its sa- 
linity and specific gravity, the drift of currents, ete., form purt 
of their records 

The first to give oso glimpse of the character of the bottom-at 
great depths was Sir Johw Ross, the famous Arctic explorer. 
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While sounding in Ponds Inlet, Baffin Bay, in 1419, by means 
of an ingeniously constructed contrivance called a deep sea clam, 
he sucededed in detaching and bringing up portions of the bot. 
tom from deptha ae great as 1,000 fathoms The fact that this 
mud contained living orennisms waa the firet proof of life at 
depths where it was thought impossible for in to exist, The 
truth of this discovery, however, was not generally accepted, 
many eminent mon of science on both sides of the Athuntic 
conteniling for and against it, and the question was not finally 
aettled until long afterward, in 18d0, when, by the raising of a 
broken telegraph cable in the Mediterranean, unimpeachable evi- 
dence of the existence of life ot the greatest depths in that sen 
was obtained. The science, however, remained in ite Infanny un- 
til about 1850, when Maury originated hin system of collecting 
observations from all parte of the globe, and by his imdomitable 
eneray aroused the interest of the whole civilized world in the 
investigation of the physical phenomena of the sen, 

Through Moory’s efforts the United States Gaovernment issued 
an invitation fora maritime conference, which was held in Brussels 
aot and attendwl by representatives of the governments of Hel- 
ginm, Denmark, France, Great Britain, Netherlands, Norway, 
Portural, Russia, Sweden and the United States. The main ob- 
ject of the conference, td devise & uniform system of metoorc- 
logival observations ind records, was sevomplished. According 
to the agreement, ships loge were to have columns for recording 
Cheervations of the following aubjeets: latitude, longitude, maig- 
netic varintion, direction and yoeloorly af Corrints, direction and 
force of wind, serenity of the sky, fog, rain, snow and hail, state 
af the sea, speottic gravity and temperature of the water at the 
surface and ot different depths, [. wis also proposmd that 
diep-icn soundings should be taken on all favorable occasions, 
and that all other phenomena, such os hurricanes, typhoons, 
tornadoes, waterapouts, whirlwinds, tide-rips, red fog, showers 
of dust, shooting stars, halos, rainhows, aurora borenlis, metecrs, 
ete, Should be carefully desertbed, and tidal observations made 
when practicable, 

The practical results of this conference were great. The sya- 
tematic and uniform collection of data by men of all nations is 
going on uninterruptedly to-day, and ia furnishing the means for 
the solution of many of the problems relating to the Geography 
of the Sea. 
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An epoch in the progress of this scienoe is marked by the ap- 
pearance of Maury’s Wind and Current Charts, his Physical 
Geography of the Sea, and Ins Sailmg Directions, which contain 
the record of the firet deep soundings taken by United States vea- 
sele: and to the United States, through Maury’s efforts, belongs 
the honor of haying insagurated the first, regular cruise for the 
purpose of sounding in great depths. 

Under the instructions of Maury the U.S. brig Dolphin, com- 
manded by Lieutenant Lee, and subsequently by Lieutenant Berry: 
man, was detailed in 1831-3 fo search for reported dangers in the 
Atlantic, and to sound regularly at intervalea of 200 miles going 
and returning. The Dolphin was provided with Midshipman 
Brooke's sounding apparatus and with it succeeded in obtaining 
specimens of the bottom from depths of 2,000 fathoms, About 
the same period the U. 5. ships Albany, Plymouth, Congress, 
John -Adams, Sasquehanna, St. Louis and Saranac aleo made 
soundings in various Jovalities, and to the U. 5. 8. Portamouth, 
in 1853, belongs the honor of having reportod the first really 
deep-sea sounding obtained in the Pacific, 2,450 fathoms, in 
about 36° 40" N., and 199° 20' W, 

The practicability of this work was thus fully demonatrated, 
and, althongh some of the earlier results, through defective 
applinnoss and lack of experience, Were not entirely trustworthy, 
its character and success will always be a tribute to American 
enterprise and ingenuity, 

With the advent of the submarine telegraph the tvestigation 
of the depth and configuration of the ocean bed became of vital 
Importan me, and the work of soun img for that Purpose Wis taken 
up with activtty ; one of the first voyages in the interest of these 
projects was that of the [. 8. 8. Arctic, under the command of 
Liewt. O. H. Berryman, m 1550, between St. Johns, Newfound. 
land, and Valentia, [reland. 

The civil war naturally put a stop to these operntions by United 
States ships. The UD. 5. schooner Fenimore Cooper was about 
the Inst engaged in this work, sounding in 1848-59 in the Pavific 
to 3,400 fathom, and alao reporting a sounding of 00 fathcome 
only 3 of a mile west of Gaspar Rico Reef, in-about 14°41' N. and 
168° 58’ E. 

The work so well begun by the Americans was quickly taken 
up by other governments, and we find from that time to the pres- 
ent, the records of a large number of expeditions for diverse acien- 
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tifie observations in all parta of the world, Continued improve- 
mente in the applianecs and instruments have made the resulta 
more precise than waa posaibie in the earlier times, and, as the 
data seccumulate, tho bathymetric charta of the oceans are be- 
coming more accurate, Not until this work is mach further ad- 
vyanved, however, shall we be able to arrive at an estimate of the 
depths and weights of the oceans at all comparable to cur knowl- 
edge of the heights and weights of the various great land masses 
above sea lirvel. 

Other important resulta of theae expeditions have been the 
verification of many reported elevations of the ocean bed formerly 
considered doubtful, the discovery of new ones, and proof of 
the non-extatenee of othera, which been teparted as dangers 
to navigation, 

The Geography of the Sea reached a decidedly more advanced 
stave by the inception of several great scientific expeditions, of 
which that of the Lightning, in 1408, to the Hebrides and Faroe 
Islands, under the superintendence of Professors Carpenter and 
Wryville Thompson, was the forerunner. This wos followed by 
the three years’ cruise of the Challenger (Br.) im 1878-75, the 
Tosearora (sm,)} in 1874, and the Gazelle (Ger.) in 1876, by those 
despatched under the suthority of the U. &. Coast Survey and of 
the U. &. Fish Commission, and others of lesser importance, sent 
out under the suspices of European governments, and by private 
individunls, All of these have contributed in an eminent degree 
to the progres of the science by giving us a better understanding 
of the physical and biological conditions of the aa at all depths. 
Special mention must be male of the splendid work that = being 
done continually by the expeditions sent out by the U. 5. Fish 
Commission, This branch of the United States service, oifwinalty 
establiahed for the investigation of the cnuses of the decrease in 
the supply of useful food fishes and of the various factors enter- 
ing into that problum, in pursunne: of these objects has been prose- 
vuting «a detailed inquiry, embracing deep-sea soundings and 
dredging, observation of temperatures at different depths, trank- 
parency, density and chemical compo.ition of sea-water, investi 
wation of surface and uoder currents, ete. ; in other words, mak- 
ing 4 complete exploration of the physical, natural and economic 
features of the sea, besides collecting a large namber of specimens 
of natural history. The expeditions sent out by this Commission 
have brought to light from the deep beds of the ocean an ex- 
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traordinary variety of animal life, previously unknown to scinnee. 
Few vessels have furnished a greater number of deep-sea sound- 
ings than the F.C. 8. Albatross, This steamer haa explored 
fishing grounds on the east and west coasts of the continent; 
and since the beginning of last year bas made a cruise from the 
North to the South Atlantic along the east coast of South Amer- 
iea, throngh Magellan Strait, and northward along the west noast 
to Panama and the Galapagos Islands, and thence to San Fran- 
cisco and Alnaka; the scenes of her latest operations have been 
the plateau between the Alaskan coast ond Unolaska ond the 
banks off San Diego, California 

A large share in the progressive state of the science of the 
Geography of the Sea must alao be credited to the Ssyetematic 
cMlection of marine observations by the Hydrographic Offices 
and other institutions all over the world. This forme the stock 
from which, as | have already indicated, must be drawn, through 
intelligent reduction and deduction, a better knowledge of the 
intricate laws governing the various phenomena of the acu and 
nit. 


Ockaxic CIRCULATION, 

The existence of currents in certain localities was known at a 
very early date, and navigators in their voyages to the new world 
soon digscuvered the Gulf Stream and other corrents of the Atlnn- 
tic. The first current charta were published more than two hun- 
dred yeurs ago, ‘Theories were soon advanced to cxplain the 
conses, due group of stlentific men attributmy the origin of eur- 
renta to differences of level produced by an onequal distribution 
of atmospheric pressure oyer the oceans, another set connecting 
the tidal phenomena with the cause of ocean currenta, and still 
another finding in the rotation of the earth a sufficient reason for 
their existence: The polar origin of the cold deep water found 
in low latitudes haa long been considered probable, and has given 
rise to a theory of a general oceanic circulation in'a vertical and 
horizontal direction, produced by differences of temperature and 
density. Kecent theoretical investigations, however, seem to in- 
dicate that theie causes nlone are incapable of producing eur- 
rents, and, to-day, the theory that the winds are mainly responsi- 
ble-for all current movements very largely predominates. Ben- 
jamin Franklin was probably the first who reeogmized in the 
trade winds the cause of the westerly #et in the tropics, and Ren- 
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nel soon after made the division of drift. and stream currrrite, 
The objections which have appeared against the wind theory 
have been met with the reply that the present state of oceanic 
movements js the result, of the work done by the winds in count- 
less thousands of yours, 

Current phenomena is briefly summarized as follows by one of 
the latest authorities on the subject : 

L. “Vhe greater portion of the eurrent movement. of the onean 
mist be regarded as a drift, produced by the prevailma winds, 
whose mean direction and force are the measures for the moan 
set and velocity of the eurrent, 

2. Another group of currents, and in fact a fraction of all cur- 
rents, consists of COMpensating or supply streams, created by the 
necessity of replacing the drifted water in the windward portian 
of the drift region, 

& Athird proup results from drifts deflected by the config: 
uration of the consta:; these which are denominated free cur: 
rents, quickly pass into compensating #treams. 

4. The deflecting force of the rotation of the earth 1s consid: 
ered as of subordinate importance, but may bave some influence 
on currents that are wholly or in pert compensating or free, 

Late investigations of the Gulf Stream by the U. §. Coast 
Survey give interesting facta in regard to that notable current 

A satisfactory explanation of the eause of the stream has not 
yet been found, hat many believe, with Pranklin, that the power- 
ful trade drift entering the Gulf ef Mexico through the broad 
thane) between Yueratan and Cuba presses the water as p strong 
current through Florida Strait, where the stream 16 turned. ta the 
northward along the enast Since 1850 American naval officers 
have adidted greatly to dur knowledge of the characteristics of 
this stream, particularly within the Inst decade, during which 
notable investigations have been carried on by Commander 
Bartlett and Sigshee and Lieat. Pillsbury, U.S. N.. under the 
direction of the 17. & Coast Survey, and by Lieutenaat Com- 
troander Tanner, 0, & N.,in the Fish Commission steamer Alba- 
Lrose. , 

Of special importance are the valuable and interesting results 
in regard to tidal section in the stream obtained by Lieut, Pilla 
bury, U.S. N., an the Const Survey steamer Blake, from obsery- 
ations begun by him in 1456 st the narrowest part of Florida 
Strait, between FPowey Rocka and trun Cay (Bab.), and continued 
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sinew betwee Rebecca Shoal and Cubw, and hotween Yuentan 
and Cape San Antonie (Cobalt, and off Cape Hatteras, 

Daring the past veor Lieut. Pillsbury extended the field of 
operons te the passages between the islands encircling the 
Caribbean Sea, and uw order to atudy the Atlantic flow outside 
the limits of the trade drift uo station was to have been oecupted 
abont 700 miles to the north-east of Barbados; this, however, 
was unfortunately prevented by bad weather. 

The deductions from the observations in Florida Strait, showed 
very clearly addy and a jientidy variation in the velocity of the 
strewn, the former having o range of 04-knots, and reaching a maxi- 
momion the average about 8° 9" before and 3° 37" after the moon's 
upper transit, and the monthly variation reaching ite maximum 
ohout two daya after the maximum declination of the noon. 
The variations in this «ection were found greater on the western 
than on the enetern side of the strait, and the axis of the atream, 
or position of strongest surface flow, was lonated by Licotenant 
Pillsbury 114 miles cast of FPowey Hocka, and, farther north, 
aboot 17 miles east of Jupiter Light, The average surface cur- 
rentiat thia dection was Jf knets, the maximum 44 knots, and the 
minimum iq@okoots per hour, The results also indiente that 
when the current is at its maximum the surface flow is faster 
than at any depth below it, but whon at ite minimum the veloc 
Hy ata depth of 15 fathoms or even down to 65 fathoms is 
greater than at the surface, mod that there is at times current 
running south along the bottom in all parts of the stream except 
on the extreme eastern side, 

The results of the investigations in 1887 and L588 have mot yet 
been published, but from information kindly furnished by the 
authorities of the Coast Survey, I. am able to give a brief outline 
of the more prominent facta ascertained, 

In the section between Rebecca Shoal and Cuba the daily vari-- 
atidn in velocity waa found a8 prominent asin Florida Strait, the 
mean time of eight maxima corresponding to 0° 148" before, and 
that-of three maxima to $° 25" after the moon's transit, The 
axle of the atream in this section was found pear the center of 
the current prism, and the flow was easterly and inclined on 
either side toward the axis. The axis seemed to ocenpy a higher 
level than other parts of the stream, and this appears to be hore: 
out by the fact that about half the number of the current bottles 
thrown out in Florida Strait on the west side of the axia were re- 
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coverdd along the ¢ast coast of Florida, while of those thrown 
out east of the axis not a single one was beard from, Asoo 
rule it was found that the stronger the current the more constant 
the dirvetion and the deeper the stratum, Remarkable fluctua- 
tions in the flow near the axis were noted, the velocity increasing 
sometimes one knot in ten or fifteen minutes, and then as sud- 
denly decreasing again. Licutenant Pillebury attributes this, 
however, to & serpentine movement of the maximum flow, which 
would sometimes strike the station ocenpied by the Blake, The 
edge of the stream was found at abuut 20 miles south of Re- 
beces Shoal light-house. 

Between Yueatan and Cape San Antonio the stream was found 
flowing about north, and the line of maximum velocity corresponds 
on the average to 10° before and to 2° 20" after the moon's tran- 
ait, The exoessive variations were like those in Florida Strait, on 
the west side of the stream, and the maximum velocity of 64 
knots was found about 6 miles off the 100-fathom. line af Yura- 
tan Bank. ‘The eastern edge of the stream lies about 20 miles 
west of Cape San Antonio, and between this edge and the islani, 
eddy currenta exist, At tho time the easternmost station in 
this section was first ovoupied, the declination of the moon was 
low and the set of the surfsce-current north-easterly, Ata high 
south declination of the moon the surface current wus found 
south-easterly in direction, and east or south-east below the sur- 
fave. The normal flow below the surface wae in each case from 
the Golf into the Caribbean Sea, and this makes it probable that 
the station was situated inshore of thw average limit of the 
stream, ©n Cape San Antomo Hank the currents are tidal, 
flood running northward and chb southward. On the Yueatan 
Bank the currents were aleo tidal, but as the edge of the bank 
is approached the stronger flow of the Gulf Stream predominatys. 
The monthly variation in velocity, which was found clearly de- 
fined at the first two sections oocupied, appeared at this section 
to ie oblitersted by anomalies oot existing at the former, 

Of Cape Hatteras the Blake accomplished the remarkable feat 
of remaining at anchor in 1,452 fathome, and this with a surface 
current of over 4 knots. ‘Two stations were seeupied, and similar 
variations in velobity were observed os at the other stations. The 
notable feature at this station was the diseovery of tidal tection 
beneath the Gulf Stream, the: carrents at 200 fathoms depth 
changing their direction very regularly, the average qurrent flow- 
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ing about 5.8. E. § E. for 7 hours and N.N. W. 4 W. for a little 
over 6 hours, 

The first section investigated in 1888 wss in the equatorial 
drift between Tobago and Barbados, where seven stations were 
eceupted, The aris of the stream was found west of the middle, 
or nearer the South American shore, and the average direction was 
towards the north At pone of the stations did the eurrent set in 
the direction of the wind, although the trades were blowing at 
all times with a force of from 2 to 7, The daily variation was 
ils here very pronounced, the average time of maximum flow 
ocourring about’5" 66" after the moon's transit. At 65 and 190 
fathoms depth the current, at three of the stations occupied, was 
north-westerly; at one south-easterly, The velocity at 190 fath- 
oms was greater than at 65 fathoms, and greater at the surface 
than at 15 ond G0 fathome, 

At all of the three stations between Grenada and Trinidad 
tidal action waa observed, with deflections due to local influences, 

The passage between Santa Lucaand St. Vineent appears to 
be in the line of the equatorial stream, At each of the five sta- 
tions in this passage tidal action was pronounced, the currents 
setting in and out of the Caribbean Sea at some depth. The 
daily variation in this jaidsage reaches A maximum ot about 6" 9 
after the moon's transit, and a minimum when the moon is on the 
meridian, The currents entering the Caribbean Sea through this 
passage are but 100 fathoms in depth, but there is probably an 
almost equal yolume flowing out below that depth, 

Between the Windward Islands the currents flow generaliy 
weatward, but tidal action is everywhere apparent, 

Teo the enst of Desirade the currents at all observed depths 
have a northerly direction, fluctuating between shout N. E. by 
E. to N. W. by N. 

In the eastern part of the Anegadsa Passage the surface current 
flows into the Caribbean Sea in directions varving between 8. &, 
W.and 3. E., but the submarine current down to 130 fathoma 
flows in a direction lying between north and east. 

In the more western part of the passage the currents are more 
complex, apparently on account of the greater variations in depth 
in the vicinity of the station occupied, 

In the Mona Passage no regular currents were perceptible, 
Between Mona and Puerto Hico the currents observed set out 
of the Caribbean Sea, varying in direction from about W. by N. 


Geography of the See, 145 


to E. N. E., except at 65 fathoms depth, where there appeared to 
be an inward flow. On the western side of the pnesage, near 
Santo Domingo, the direction of the currents was between 8. S, KE. 
and SW, by W. But few observations could be taken on 
awceount of unfavorable weather, 

Tn the Windward Passage, on the western side the currents 
from the surface down to 190 fathoms set in the directions lying 
in the 8. KE. quadrant, and at 200 fathoms the direction changed 
to W. by & On the eastern side the surface current varied be- 
tween E, N, E. and E..S. EL, with about 4 knot velocity, Varia- 
tions in the direction similar in extent characterized also the sub- 
surface currents in the middle and on the eastern side of the 

The average of the observations at these three stations gives 
but a amall volume of water passing in either direction, 

In the old Bahama Channel, at the station north of Cayo 
Remano (island off the north eoust of Cuba) the currents at and 
near the surface set south of east; at 65 fathoms, however, the 
direction varies from about SN. W.to E. The deeper current 
of great volume flowed continually to the north of west with a 
velocity of over 14 knota at depths of 120 and 200 fathoms. 

Ontside the Bahamas, to the north of Great Abaco, « slight cur- 
rent flows about NS, W. on the surface and down to 30 fathoms ; 
at 65 fathome depth the direction changes to a point more west- 
erly, and at 150 fathoms to a point more easterly than the set of 
the surface current, The maximam in the daily variation at this 
station occurs about 12" after the moon's transit, 

The observations so far as completed by Lieutenant Pillsbury 
furniah the most valuable data we have at present concerning the 
Gulf Stream, and it is hoped that further investigation and the 
analytical treatment of these olwervationa will clearly develop 
the dynamic laws involved and lead us to a correct theory of cur- 
rent phenomena in general, 


Tipal. PHENOMEM«. 

The causes for many of the inequalities in the tidal elements 
observed at different places have not yet been satisfactorily ex- 
plained. The phenomens are dependent on many purely terres- 
trial conditions, While we are oble to ascertain with tolerable 
accuracy from certain constants, derived from observation, the 
times and heights of the tides, the problem to compute theoret- 
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ically the tides of an ideal ocean of knuwn depth and configura- 
tion remainé atill ansolved. According to Ferrel oar present 
knowlege of tidal phenomens is comparable to that possessed 
2,00) years ago of the science of astranomy. 


TEMPERATURE OF THE Sra. 


The tempyrature of sea water hod already heen obwerved by 
Ellis, in 1749, in the Atlantic, and subsequent expeditions have 
furniahed a great number of tomporsture observations in various 
seas and for various depths, The diversity of instroments and 
of muthods employed by the earlier observers, and the faolry 
methods of recording, have made the uniform reduction of many 
of these observations difficult or impossible, The most complete 
and valuable collection of these older observations wp to LAS, 
with an account of the instruments and methods used by each 
observer, was published by Prestwich, in 1470, in the Philo- 
sophical Transactiona, Vol. 145. 

With the advent of the great scientific expeditions, which were 
supplied with modern and refined instruments, our knowledge 
of the thermal conditions of the sea has progressed inumensely, 
and we are now able te construct charta of all the oceans. show- 
ing the distribution of the isotherme with considerable aceuracy, 

‘The annual average surface temperature: has been found higher 
in the Indian Ocean than in ¢ither the Atlantic or Pacific: the 
North Atlantic is slightly warmer than the North Pacific, but the 
South Pacific is warmer than the Soath Atlantic; this holds gen- 
erally good also for the temperatures between surface and bottam, 

The temperature generally decreases more or less rapidly from 
the surface down to about 500 fathoms, at which depth it in quite 
uniformly between 39° and 40° FP. From that depth it decrenses 
alowly towards the bottom; in the Polar seas to between 27° and 
98° F.; in the middle and higher latitudes of the northern hemi- 
ephere and at depths of 2,000 to 3.1) fathoms, to between 34° 
and 36° FL; at the equater and in southern latitudes it remains 
in the neighborhood of #2° F. 

The low temperatures at the bottom are thought to be due to 
ao steady but slow circulation of water from the Polar seas 
towrnds the equator, and, where the circulation is most free and 
unobstrocted, as in the South Atiantic, South Pacific and Indian 
Ocean, the bottom temporature is slightly lower than in the 
North Atlantic and North Pacific, both of which are connected 
with the Polar Sea by comparatively narrow and shallow straita, 
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The theory of this circulation from the Polar seas is greatly 
strengthened by the faots appearing from the investigation of the 
bathymetric isotherms in inclosed seas; i, ¢., seas which are 
separated from the deep oceans by sulumarine barmers, In such 
seas the temperature decreases slowly from the surface down to 
the depth of the barrier, and from there on remains constant to 
Ble better. 

The influence of currents on the surface temperature ia very 
marked, cold currents bending the isothermal lines towards the 
equator, und warm currents bending them towards the poles, 
The sessional changes in surface temperatures are considerable, 
being the least in the tropical sones, 

In the Atfentic Geean the maximum eurface temperature lies 
near the cosst of South America, between Para and Cayenne, and 
another maximum occurs near the west coust of Africa, between 
Freetown and Cape Coast Castle, 

The Peffe Gesan shows the peculiarity thot the surface tem- 
peratures on the western side are lower than those on the anstern 
side. Between 45° N. and 45° 5, the temperature does not fall 
below 50°, bat between those parallels and the poles it remaing 
most olwaye below that figure. 

The warmest water is found in the fed Sea where the surface 
temperature has been recorded as high ay 90°. North of the 
equator the mean annual temperature is considerably above 40°, 
but aouth af it, to about the parallel of 25°, it varies from 60° 
to 70". 


CHEMICAL Compositios, Sauixtry aso Density OF Sta WATER 


In this branch of inquiry great progress haa been made, and 
aea water ie now known tu contain at least 32 elementary bodies, 
Ita chief constituents are found to consist of the chlorides and 
sulphates of sdiam, magnesium, potassium and calcium. It also 
contains air and carbonic acid. 

The salinity and density of sea water have been investigated 
very thoroughly, particularly in the Atlantic, As the salinity 
of the sea water is an index of its density, changes in tho former 
naturally affect the latter, The salinity has been found generally: 
to decrease in the neighborhood of coasta, where rivers discharge. 
their water into the sea, and it is 4 maximum in the trade tones, 
and a minimum in the equatorial rain belt, The salinity in 
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affected by the degree of evaporation and by the frequency of 
rainfall, and ia now recognized as an important factor in the bic- 
logic conditions of the sen. 

Of the three great oreans, the Atlantic, with a salinity of 3.09 
per cent, shows.a slight preponderance over that of the Pueific 
aod Indian Ocean, whose average salinity ts 5.68 and 9.07, re- 
spectively, 

fu the trade belts the great evaporation alugtnent« the salinity, 
and hence, also, the density, and in the polar zones the formation 
of ice brings about the ame result, though ti a lesser degree, Tn 
the equatorial calm region the frequent rainfall diminishes «alin- 
ity and density through the dilation of the salt water, Density 
and salinity mre thus io a certain degree subject to avantitial 

In the Atlantic the density increases in general from the higher 
latitudes towards the equator, but the maxima are separated by a 
zone of fearer density. The maxitium in the North Atlantic 
ocean is found between the Azores, tho Canaries and the Cape 
Vorde Islands, and the minimum between the equator and |5* N, 

In the South Atlantic two maxima occur, one to the north of 
Trinidad, and the other near St: Helena and between that island 
and Ascension. 

Taking pure water at 4° C, for unity, the maximum density in 
the Atlantic is 1.0275 and in the Pacitic, 1,0270. 7 

In the North Pacific the maximum density occurs between 30° 
and 31° N., and the minimum in about i” N., in the equatorial 
eounter current, whore it was found as low aa 1.02485, 

In the South Pacific, which has a slightly greater density than 
the North Pacific, the maximum has been found in the vicinity 
of the Society Islands. 

The density of the waters of the Jndian Qeean is not yet as 
well known a4 that of the Atlantic and Pacific, but the reenlts 
ascertained indicate a lesser density in its northern part, with a 
maximum in the region between 20° and 36° 8. and long. 60° to 
0° EL 

In the vicinity of Java and Sumatra, probably on account of 
the extreme humidity of the atmosphere and of frequent rainfall, 
the density has been found as low as 1.0250. 

In regard to the density of the water at various depths, it haa 
been ascertained that as a general rule it decreases from the sur- 
face down to about 1,000 fathoms, after which it increases again 
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alowly to the bottom. In the equatorial calm regions, however, 
where the heavy rains dilute the surface water, the density de- 
creases from the surface down to between 60 and 100 fathoms, 
after which it follows the law found for other parte of the ocenn. 
The bottom densities of the South Atlantic and Pacific have been 
found about alike, varying only from 1,02570 to 1.02590 ; those 
of the North Atlantic, however, show a greater value, varying 
fram 1.020168 te 1ateay, 


GHeaTest DErrae OF THE OCEANS. 


Artastic.—Hejecting some of the wirlicst soundings as ‘Wnh- 
trustwarthy, the greatest known depth in the North Atiantic is 
to the north of the isinnd of Puerto Rico, in about latitude 
19° 30° N,, longitnde a6° 26" W., found by the C. 5.8 Blake, 
Lieut, Commander Brownaon, U.S. N., in 1889-88, 4,501 foth- 
(TELS, 

The deepest known spot in the South Atlantic is 3,254 fathoms, 
in about lativads less" §., longitude 24°50" W., sounded by the 
U.S, 8, Ewwex, Commander Schley, in 1874 

The general ron of the soundings indientes that greater depres- 
sions exist hearer the weatern than in the eastern or middle part 
of the Atlantic, North and South. 

Pacirn:—In the North Pacife the greatest depression has 
been found by the U.S, 8. Tusearora, Commander Geo, E: Bel- 
knap, U.S. N., in 1874, 4,685 fathoms, in latitude 44° 55° N,, 
longitude 152° ge’ E. The next deepest soumling in the North 
Pacific was located by the Challenger in L675, 4,475 fothonss, 
in Jatitude 11° 24° N., longitude 149° 10" E. As in the Atlantic, 
the greater depths appear to exist in the western pert and por- 
ticularly off the couste of Japan. 

In the South Pacific the greatest depths were supposed, wy to 
a recent period, to be in the eastern part, Within the last two 
years, however, the British surveying vessel Everia hoe discovered 
greater depressions in the western part of the South Paciic, one 
apot sounding 4,490 fathoms in latitude 24° 37' S., longitude 175° 
oa W., and another, 12 miles farther south, 4,299 fathoma. 

Ispiax Ocras.—In this ovean the greatest depths appear to 
exist to the north ond west of the Australian contiment, where 
there are more than 3,000 fathoms in a number of widely sepa- 
rated spots, indicating a depreseed area of considerable extent. 

In the most southerly part of the Indian Ovean, or rather in the 
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Antarctic region, the Challenger obtained, m 1674, 9 maximum 
depth of 1,073 fathoms, in latitude €5° 42" S., lungitude 79° 49" EL 
Arctic Ockas:—The greatest depth was sounded by the Sofia 
in 1868, 2,650 fathoms, in latitude 7#* 05’ N,, longitude 2° 30° W. 
In the minor seas the maximum dupths so far as ascertained 
Are : 
Caribbean Sea ........0,452 fmas., south of Groat Cayton. 
Gulf of Mexico _........2,119 “ (Sigubee Deep). 
Maitermnean ...---...2,170 * 
North Sea_......---. ae BT 
oS 17H sed 
Chinm Sea.......-..--..2,100 * 
Coral Se 22. cce ween ee 
Stilo. SOG cee eccsmeccccce ee 
Celebes Sea-............8,60 © 
Bands Sea mer be ” 
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HEPORT—GEOGRAPHY GF THE ATR: 
By A. W. GREELY, 


In presenting te the Notional Geographic Soctety « sammary 
of-poographio advance as regards the domain of the air, the Vice- 
president finds a tak somewhat difficult, The traveler passes 
from the enst to the weat coust of Africa, and his very efforts 
te struggle meross that great continent, impress in is memury 
an abiding plieture of the plivsical featuria of the country over 
which he has paséed, ind of the distribution of plants and animal 
life, Sc, too, a vessel sails from one cosst to another, mast- 
ing here and there a sounding lead, from which monsuremenmte it 
ix possttile to a quite a definite idea of the reli features of 
the hettem of the een. 

Small asctre the tranes which serve to inditate the character of 
the sea bottom, yet they are infinitely greater than those which 
enable os to give a desoription of the air At mekpheric disturb 
ances are ef wast, arid their action is so rapid, that it reqatres the 
attentive care of thousuods of obyervers before one can well hope 
to draw the roughest figure of o passing storm, To note 
changes in the force and direction of the wind, to note the 
depth of the rain, the ineresee and decrease of temperature 
and the varying changes of aqueous vapor, either in visible ur 
invisible form, requires millions of careful, systematic observa- 
tions, and then when these are made, the task of collating, vlabo- 
rating and discussing them seems almost too great for any omn, 
Fortunately the value of meteorological work has impressed itself. 
not only upon governments, which have assisted liberally by 
appropriations and organization, but yet more upon the isolated 
observer, thonwunds of whom over the face of the earth give of 
their tinw and labor, and add their mite to the wealth of univeran! 
knowledge, 

In connection with oll great physical questions, there is at 
times a tendency to application to apecial, phases somewhat to 
the exelusion af others, While it.ean hardly be. said that scien- 
tite and theoretical diccussion of meteorology has been unduly 
neglected during tho past year, yot it is evident that the great- 
est activity of meteorologists has been devoted te climatological 
investigation, ara compilations of this character have been par- 
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ticularly numerous during the past yvear—not in the United 
States and Europe alone, but throughout the whole world. 

The growing practical importance of meteorological researches 
has been lately cvidenced perhaps in no more wbrabing way than 
in the establishment in Grail of a most extensive meteorological 
services, created by a decree of the Impenal government on April 
¢, 1556. A central meteorologienl institute, under the Minister 
if Marine, is to be the centre for meteorologinal, magnetic and 
other pliysteal researches, and observations are to be made at all 
marine and military establishments in the various proviners, on 
the upper Amazon, in Uruguay, and on all subsidised povern- 
Ment steamers. This-service should soon be frnitfal in results, 
as the meteorology of the interior of Brazil is almost absolutely 
unknown. 

Another vast sachome haa originated in Brazil in the [Imperial 
Observatory of Rio Janeiro, Sefior Cruls, ite director, contem- 
plates a dictionary of the climatology of the earth, giving monthly 
means and éxtremes of pressure, temperature, rommtall, wind, ete, 
This schome, of course, can be «uocessinl only by international 
e~operation, The United States Signal Service hae pledged its 
aid of regards this country. 

The former tendency among Russian meteorologists to devote 
their greatest, energies to climatological compilations has gradu- 
ally given way to other practical wo rk in conmertion with weather 
and storm predictions, as shown by the institution by the Rus- 
sian provernment of a system of storm-warninas for the benefit of 
vessels navigating the Black Sen. 

Blanford has put forth an important paper, which partially elu- 
cldates the very mtricate question of diurnal barometric changes, 
particularly bearing on the relation of the maximmm pressure to 
eritical conditions of temperature, cloudiness und rainfall. The 
queation viewed in a negative light ly Lamont, as to whether the 
maximiiin barometric pressure could be attributed to the greatest 
rite of increase in-the temporature of the air, due, it is supposed, 
to the reactionary effect of the heared and expanding sir, has 
been reexaimmed by Blanford, whose conclusions are sme w hie 
in favor of this theory. 

8. A, Hill bas trested of the annual oscillation. of pressure, so 
noticeable in India, and in so doing has investigated the changes 
of pressure for three levels, up to a height of 4500 meters. 
The redaction of monthly barometric means at high levels, hav- 
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ing regard to the vertienl distribution of temperature, shows 
a double oscillation in the annual curve at the level of Leh, which 
becomes p eingle one at the height of 4500 meters, while this is 
aubetantinily the roverse of the oscillation observed below, 

The subject is aldo treated in another way by Mr, Hill, through 
analyan of nortial monthly means for all Indlin, whereby hi dio- 
ceeds in pregenting a formule, the firet periodie terms af w huieh 
represent the two principal factors of the oneillation 

Mr, Till has aldo disoussed vlaborately the anomulies in the 
winds Of northern Tndia in their relation to the distribution of 
haranetie pressure, Tho anomalies aret—(1) in the hot season 
the a direction frequently showa no relation to the barometric 
gradient; (2) the winds over the plains ehow little or no relation 
to pressure gradients, but an obriius one to temperature, being 
qrenteut where the tempernture je highest. 

Tt w pointed oul 38 highly peter baat bole that the copious «nowfalls 
of the late winter in the northwest Himalayas not only produce 
low temperatures on the Himalayan ranges, but subsequently 
thuse dry forth westerly winds over northern and western India, 
and on this supposition, relinble forecasts of the character of the 
coming rainy monsoons have been made fora number of yeorn 
Convection currents between upper and lower air strata,it is sug- 
gested by Kopwm, explain diurnal variations in wind velocity 
and direction. At low stations the marimum velocity occurs at 
the time of the highest temperature, while wt high stations the 
reverse obtains, Hill hos examined inte an important point con- 
nected with this subject, that is; the great local differences in the 
vertical varuition of tomperatare. Hill coneludes by saying that 
high pressures at low levele are the result of low temperatures, 
and im connection with the fact that wind directions are largely 
influenced by the iriigetlar distribution of pressure at high levels, 
it i# more important to know the abnormal variations of pressure 
at the highest hill stativns in Lidia than those in the plains, 

Overbeck has lately published a paper on the apparent motions 
of the atmosphere, in which he cleariy and admirably outlines the 
treatment of the dynamics of the air by bis predecessors, He 
comments on the mode of treatment of Ferrel, as well as those of 
Guldberg and Mohn; Overbeck then sete forth his own method, 
and elaborately discusses the intiuence of the earth's rotation with 
reference to the resistances which oppose the motion of the at- 
mosphere, He touches on the effect produced by rapidly moving 
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fiuid entering fluid at rest, the development of discontinuous (#4 
eallod by Helmbolt«) currents, the tendency of porallel currents 
af unequal velocities towards stmilar velocities, the effect of frid- 
tion arising from contignoues currents of different velootties, wpon 
the coefficient of friction, of the temperature distribution over 
the surface of the earth, ete, He derives three very simple ex- 
pressions for the motions of the arr; the first giving the velocity 
in a vertical direction at any point, in terme of latitude, and o 
coustant and factor depending on the distance of the point alyrve 
the surface of the earth. The other expressions give the veloci- 
ties in b north or south direction, and in an east or west direction, 
also in terme of constants and Jatitude. The velocity when 
charted from Overbeck’s equations indicate an sseending vertical 
current from the equator to #5" nerth, and thence a descending 
qurrent to the pole. The meridional ourrent at the equator and 
pole are zero, and have a maximum valve at latitude 44° 

Ciro Ferari, from long and important investigations of thun- 
der-storma, shows that thede phenamenn invariably attend motion- 
less tireas Of low pressore, and believes the surest elements for 
predicting such storme will be found to be the peculiarities in 
distribution of temperature and absolute humility, He observes 
that the storm front invariably tends to project itself into the re- 
gions where the humidity is greatest, and that hail proompanies 
rapidly moving storma of deep barometric depression, Porari 
considers the chief cones of thunder storms to lie in the eomnec- 
tion of high temperature and high humidity. Gromman believes 
that uscending moist-laden currents are the enuse of thonder 
storms. and Genoe- they are mokt frequent when the temperature 
diminution with altitude is very grest, eo that the over-heatinig 
of the lower gir strato in the warmest partof the dmy is the cause 
of the primary maximum of thunder-storm frequency: 

Abercromby and Hildebrandsson have renewed their recom- 
mendations fora reclassification of clouds m ten fundamental 
types, in which the firet part of the compound tame, such as 
cire-atratas, cirro-oumulus, ete, i to -be in o mensure indicative 
of the height of o cloud. 

Hitdebrandsson has charted the differences of tronthly means 
of air pressure for January, 1874 to reS4. In January, 1974, 
the values ot mearly all the stations in the Northern Hemisphere; 
were plus. and those in the Southern, minus, Itis to be hoped 
that such general discussions of this important meteorological 
element may be continued. 
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General A. Von Tillo has determined, by means of the plant- 
meter, the distribution of temperature and pressure from Teisse- 
rene de Bort’s charts, The mean prossare over the Northern 
Hemisphere for January, be finds to be 29,00 inches (761.7 milli- 
meters}, aud the temperature 46°.0 (8.8 0.) + in July, 20,800 
(743.5 mm.) and 72°.7 (22°50 C.). In Russia he finds an increase 
of one millimeter of pressure to correspond with a decrease of 
1°00. in temperature, 

Doberck, after investigation of September typhoons at Hong 
Kong, attributes their appearance to the relatively low pressure 
then existing between Formosa and Lyon. 

The valuable and elaborate investigation of American Storms, 
by Professor Elias Loomis has been completed, Loomis has 
thoroughly discussed borometne maxima and minima areas a5 
presented by the maps of the Sianal Service, from which it 
appears that these areas are in general elliptieal, with the longest 
axis nearly twice that of the shortest in the high areas, while the 
difference ia leas in low aress. He hax also investigated the 
winds relative to bari¢ gradients, thus affording valuable data for 
proving various meteortlogical theories, Loomir’ researches re- 
garding the movement of maximum. areas verify those which 
have been set forth from time to time in Signal Service publica- 
tions; wherefrom it appears that bigh areas have « more south- 
erly movement than low areas, 

Van Berold has put forth a memoir on thermodynamics, while 
Helmholtz, Oberbeck, and Dire-Kitso have contributed valuable 
memoirs on motions caused by gravitation and the varying den- 
sity of the alr. These furnish meteorologists with important re- 
sulteae to the lawe of fluid or gascous motions, It is gratifying 
to Americans to note that the valuable results obtamed by 
Ferrel in his many memoirs are confirmed by these later investi- 
prt (ris. 

Undoubtedly the ost important meteorological event within 
the past year was the discontinuance, on January 1, 1458, of 
the svete of International Simultancous Meteorological re- 
ports inaugurated in accordance with the agreement of the con- 
ference at Vienna in September, 1474. As the charts of storm 
tracks, based on these observations, have been published by the 
United States Signal Service one year behind the date of the 
observations, the completion of this work in printed form for the 
general public should ocenr about December 31, 1988, 
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A few remarks in connection with thia unparalleled sot of 
observations may not be outof place, The eongress which agroed 
npon this work, met in accordance with invitations iseurd by the 
Austrian Government in September, 1473, ‘The co-operation de- 
cided upon at this congress took practical shape January 1, 1474, 
at Which date one daily simultaneous report was commence from 
the Russian and Turkish Empires, the British Islands, and the 
United States: the energetic co-operation of these nations being 
assured through Professer A. Wild for Russia: Professor A. 
Coumbary for Turkey ; Mr. Robert H. Seott for Great Britain ; 
and Byt, Brig. General A, J, Meyer, forthe: United States. Con- 
current action followed ahortly after on the part of Austria, 
through Professor Carl Jelinek ; Belgium through Professor E. 
Quetelet; Denmark through Capt. Hoffmeyer: France through 
Monsieurs U. J. Levercier, Marie Davy, and St. Olaire Doville ; 
Algiers by General Farre : Italy by Professor Giovanni Cantoni ; 
the Netherlands by Professur Buys Ballot : Norway by Professor 
TM. Mohn ; Spain iny Professor A. Aquilar; Portugal by Profesor 
F. de Silveire > Switterland by Professor E. Plantamour 3 ; and the 
dominian of Cannde by Professor G. T. Kingston. Within yuar 
the average number of daily simultancaus observations made out- 
side the limits of the United States increased to O14. Luter, the 
co-operitvon of the Governments of India, Mexico, Australia, 
Japan, Brazil, Cape Colony, Germany, and Greece, was obtained, 
and also of many private obsary atories at widely separated points 
throughent the Northern Homiaphers, 

In the sixteen years during which: «imultaneous meteoraogicg| 
observations were continued, reports were received from nearby 
fifteen hundred differant stations, about one-half being from land 
stations, atid the others from vessels of the navies and the mer- 
Chant marine of the viriouws eountries, 

The total number of storm centers, counting one for each a-de- 
gree square over which the centre has been traced from the In- 
ternational Simultaneous observations of 1878 to 1887, inclusive, 
ageregates over forty-two thousand, an annual average of over 
four thonsand two hundred. Less than gy of 1 per cent, 
of these storma occurred south of the parallel of 10", and 
only + of | per cent. south of the parallel of 15°. In marked 
contradistinction to this freedom of the equatorial regions from 
storms, there is to be noted the excessive prevalence of these 
phenomena between the parallela of 40° and 60°, north ; in which 
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regions substantially two-thirds of the storms of the Northern 
Hemisphere occurred ; while between the parallels of 45° and 55°, 
north, 48 per cent. of the entire disturbances are recorded. The 
most remarkable belt of storm frequency on the Northern Hemi- 
sphere is that extending from the Galf of Saint Lawrence west- 
ward to the extreme end of Lake Superior, as nearly § per cent, 
of all the storma of the Northern Hemisphere passed over this 
limited region; the maximum frequeney (1.2 per centum) oe- 
curring over the S-degree square northesstward of Lake Huron. 

As regards longitudinal distribution, an unusually large pro- 
jwition of storms prevailed between the 50th meridian and [06th 
meridian, weet; $7 per cent, or one-third of all the storms of 
the Northern Hemisphere occurring within this region. A 
second belt of comparative storm frequency obtains from the 
meridian of Greenwich eastward to the 30th meridian; over 
Which region 13 per cant, of the entire sumber of storms osourred, 

Only four hundred, or less than 9 per cent. of the entire 
number of storms, entered the American continent from the Pacific 
otean, while about thirteen hundred storms, excluding the Weat 
Tndia hurricanes, passed eostward off of the American continent. 
Over nine hundred storms entered Europe from the Atlantic 
ocean, of which probably four hundred and fifty, or ten per 
cent. of the whole namber recorded, were developed over the 
Atlantic ocean. Probably not thirty storms, or leas than three per 
cent, Of thise which entered Europe from the Atlantic, crossed 
over the continents of Europe and Asia to the Pacific ooran. 
Folly two-thirds of the storms which enter Europe from the 
Atlantic ace dissipated ws active Sstorm-centres before they reach 
the Asiatic fromtier, 

The tendeney of great bodies of water, when surrounled wholly 
or largely by land, to genorate storms or facilitate their deyelop- 
ment, is evident from the unneual prevalence of storms over the 
great lakes, the St, Lawrence bay and the Gulf of Mesieo in 
North America ; over the North and Baltic seas, Bay of Biscay 
aml the Mediterranean in Europe ; the: Bay of Bengal, and over 
the Chink and Okhotsk sews. 

Undoubtedly a considermble proportion of these storms are drawn 
towards theen rerions owing to the ¢ifect of evaporation upon the 
humidity and temperature of the supermeambent atmosphere, so 
that ua very considerable proportion of the storms erwlited to these 
squares have nut originated therein, but have been drawn up from 
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neighboring quarters, This tendency is marked in North Amer- 
fea, a4 storma pase aver the lake region and St, Lawrence 
valley, whether they have originated in the Gulf of Mexico, along 
the central elope of the Rocky mountains in the United States, or 
further north in the Saskatchewan ecountiy, In like manuer 
storms: pass southenetward to the Mediterranean from tlhe Bay of 
Biscay, and northeastward from the Atlantic ocean to the same 
seu, awl then later show a very marked tendency to pass over the 
Black and Caspian pens, 

This tendeney of storms originating in diverse sections to 
move toward the lake regions in the United States, is, very 
evident from the normal storm-track charts for April, Mav, June, 
August, November and December. 

The opinion that gales rarely, if ever, occur upon the equator is 
confirmed by these storm-tracks. Tho mest southern storm in 
the North Pacific ocean, developed in July, 1280, between the 
Island of Borneo and Mindanao, an excellent account of which 
is given by Pere Mark Dkechevrens, 5. J., in the Bulletin 
Mensuelle of Zi-Ka-Wei Observatory, The most southern storm 
over the North Athintic ocean, in November, (878, was remarka- 
ble for ite origin, duration, leneth of its path, ond tts enormous 
destruction of life and: property. Jt was central on the Lest, ns 
a violent tropical hurricane near ‘Trinidad, the barometer heing 
28,08, the lowest ever recorded there, and, from: its intensity 
and velocity, it is more than probable that it originated consid- 
erably to the eastward, and possibly somewhat to the. southward 
of that island. ‘The storm was deserilud in the U.S, Monthly 
Weather Review for September, 1878, 

Tho writer looks with considerable interest to the results 
which may follow from sa discussion of the annual fluctuation of 
the atmospheric pressure as shown by the menn monthly pressures 
deduced from the tew years’ International observations: As far ox 
these means have been examined they show that the periodicity 
of atmospheric prose is largely in aceord with the results set, 
Forth im 1485 in. The Report of the Lady Franklin Hay 
Expedition, The conviction expressed in that year is still ad- 
hered to—that, at noe distant day, the genera) laws of atmos 
pheric changes will be formulated, und that later, from abnormal 
herometric departures in remote regions may be predicted the 
general character of seasons in countries favorably located. 

The success of long-time predictions of this clase for India, has 
heen set forth in a previous part of this report, It is believed 
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that a further discussion of meteorological phenomena on a broad 
basis, by means of International Wither Charts, broths iy daily 
anid monthly fort, must ov ontually mesult in important and fun- 
dumental discoveries. It is gratifying to American pride to 
know that in this internutional task of outlining the geography 
of the atr, the United States has liberally provided the labor and 
means for presenting: thee ten vears meteorological data in-such 
tabular and geographical forms os to render them available for 
stady by all. 

Acknowledgment is due to Professor Thomas Russell, for val- 
uable translations, especially from the German ; which transla- 
tions have been of material value in preparing this report. 


December, 1834. 
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REPORT—GEOGRAPHY OF LIFE, 
C. Hant MpmitasM. 


During the year now drawing to a close not a single work 
which I conseive to fall legitimately within the seope of the de- 
partment of Geography of Life has appeared in any part of the 
world, 40 far as I am aware, It being manifestly impossible, 
then, to comply with the requirement of the By-law calling for 
summary of the work of the year, [ may be pardoned for digris- 
ing: anficiently to #pemk of what seome to be the function of this 
Society in its relations to biology. 

The term ‘Geography af Life, applied without Limitation or 
qualification to one of the five departments of the Society ts not 
only comprehensive, but is susceptible of differeut if not diverse 
interpretations, Indeed, without great violence it might be con- 
strued to comprehend nearly the whole domain of aystetmatic bot- 
any, zoology, and anthropology, As o matter of fact, 1 beheve 
It wae intended to include everything relating directly to the dis- 
tribution of life on the earth. Thus it would naturally embrace 
all sourees of information which assign localities to species. 
Loval lists and faunal publications af every kind would fall under 
this head, and also the narratives of travelers who mention the 
animals and plants encountered in their journeys. In the single 
branch of ornithology, about fifty percent. of the ourrent litera- 
tore would have to be included. The most obvious objection to 
this comprehensivences of seope is the circumstanen that & mere 
bibliographic record of titles alone would fill a journal the size of 
the Nationa. Grograrun Macazie, 

Hence it may not be amisa to attempt a preliminary revonmois- 
dance, witha view to what my friend Mr. Marcos Baker has recently 
defined as “a Survey of Class I, for Jurisdictional purposes,” 
Let we seek therefore to run a boundary line about the territory 
we may fairly claim without trenching on the possessions of others. 

Before doing this it becomes necesaary to bear in mind certain 
foots and laws without a knowledge of which it is impossible to 
think intelligently on the subject. It is a matter of common ob- 
servation that different groupe of animals and plants inhabit dif- 
ferent regions, even in the same latitude; that some forms are 
almost world wide in distribution; that others are restricted to 
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very limited areas; that the ranges of very dissimilar apécies are 
often geographically coincident; and that, as a rule, animals in- 
habiting contiguous areas are more nearly related than those i- 
habitme remote areas. The recognition of these facta early led 
to the attempt to divide the sarface of the earth, aecording to its 
animal life, into *fonnal" districts, By the term fawna ia meant 
the eum of the animal life of « region, 

A comparatively meagre atrpply of information is sufliciant to in- 
dicate the principal faunal subdivisions ofa country, but for 
mapping the exact boundaries of soch areas 4 vastly oroater 
and more procise fund of knowledge i necessary. The way in 
which auch maps ure prepared is by collecting all availahle 
authentic records of localities where the particular species has heen 
found. This is done by compiling publiched records, by examin 
ing labels of specimens in various museums and private collec: 
tions, and hy work: in the field, The data thus laromage lit Tope her 
are arranged on ecards tinder authers ated regions, and are taliula- 
ted under species, The localities are then inditated by coloral 
Apots on an outline map, the space surrounded by the spots being 
washed in with o paler tint of the same color, A separate map 
iW devoted to tach specs: 

Faunal mapa are made by combining a larie number of species 
maps. In making soch combinations tt is found, a «rote, that 
a considernsble percentage of the species maps fall into certain 
well detined categories whose color patches are essentially coin- 
cident, The composite resulting Trote the coordination of these 
mapa may be held to repredent the natural faunal aroas of a 
country. Several ace areas may je characterized by the eon. 
mon possession of spectes not found elsewhere, amd may be com- 
bined to constitute o fadnal provines: several provinces, a region; 
and several regions # realm or primary sod-geographical division 
of the earth's surface. 

Having ascertained the actual extent and limitations of the 
natural faunal districts, it remains to correlate thy facts of distri- 
bution with the facts of physiogriphy. 

My own convictions are that the work of this Society in Geo- 
graphic Distribution should be restricted to the gentralization uf 
results: that we should deal with philosophic deduction rather 
than with detailed observations and the tedious steps and Inbori- 
ous methods by which they are made available, Our sim should 
be to correlate the distribution of animals and planta with the 
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physiographic conditions which govern thie distribution, and to 
formulate the laws which are operative in bringing about the re- 
sulta we eee. In other words, we ore to study cause and effect 
in the relations of physingraphy to biology. 

The kind of works meriting diaeussion in the annual report of 
the Vice-president of this section are such philosophic treatises 
as those of Humboldt, Dans, Agassiz, DeCandolle, Engler, Dar- 
win, Huxley, Pelseln, Scluter, Wallace, Baird, Verrill, Allen, Cope, 
and Gill. As it is seldom that more than one or two such works 
appear in any single year, there is likely to be ample opportunity 
for protitable disoussion, 

Janvier, eee, 


ANNUAL REPORT OF THE TREASURER. 
FOR THE YEAR ENDING DEC, 27, 1658. 
THz TWEAsU#Es, in account with the NatiowalL GEOGRAPHIC Socrety, 
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aia oO 
c. J. BELL, 
Treasurer. 
To fhe Notional (eograplite Society : 

The undersignel, having eon appointed an Auditing Committe. to 
exninine the accounts Of the Treasurer for 1868, have the homer to 
make the following report 

We have compared the receipts with the official List of members and 
find complete agreement Wehave compare! the dishursements with 
the vouchers for the aume aol find them to have been duly acthorized 
and. correctly recorded, We have examined the bank account and 
compared the checks accompanying the sme. We have compara the 
balance in the hands of the Trensurer oa shown by the ledger (028,70) 
with the balance aa shown by the bank book ($044.70) and found them 
consiitent, the difference being «xplained by the fart that a check for 
18 drawn in favor of the Secretary of the Commoe Club bas not yet 
been presented for payment, We find the condition of the accvuntes 
entirely satisfactory. 

% Very respectfully, 


&. H. RAUPMANN., 
G. KE, GILBERT, 
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The first step toward the organization af the National Geo- 
gtaphie Society was the cireulation of the following invitation, 
on Jan, 10, 1588, 


“Dear Str: You are invited to be present at a meeting to be 
held in the Assembly hall of the Cosmos Club, Friday evening, 
January 14, at € o'clock, for the purpose of considering the ad- 
visability of organizing a society for the Increase and diffusion of 
pecgraphioal knowledge, 

Very reapectfally yours, 
Gazpisece G. Hranarp, Hesay Mrrowett, 


A. W. Gaeecy, Hewxey GasweErt, 
J. R. Banrurrr, A. H. Tromrsox, 
and others,” 


In response to this invitation 33 yontlemen met at the appointed 
place and time. The meeting was called to order by Prof, A. 
H. Thompson, who stated ita objects and nominatod Capt. C. E. 
Dutton a+ ¢hairtman, The formation of a geographic society was 
discussed by Messrs. Hnbburd, Bartlett, Thompson, Mitchell, 
Kennan, Gannett, Merriam and (Gore, 

The following resolution, introduced by Prof, Thompson, was 
mdopted : 


Keeolved, 1 As the sense of this meeting that it iv both advisable 
an) practicable to organize at Lhe present time o geographic society in 
Waihington: 

#. That this seciety should bey orgonized on ae broad and literal o 
basis in regard te qualifications for mumbership aa is eonsiitent with 
ia own well het and the dignity of the acioner it representa, 

4; That committer of nine be appointed by the chairman to prepare 
Admit ofa constitution mn) plain of crguuization, to be preserted at in 
adjourned meeting to be held in this hall on Friday evening, January 
a), Pee 

A committer was appointed by the chair, consisting of Mesars. 
Hubbard, Greely, Bartlett, Mitchell, Kennan, Thompson, Gore, 
Tittman and Merriam forformulating a plan of organization, 
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A subsequent meeting was held on January 20, at which it 
wie decided to incorporate the society, and the same committer 
was continued to carry out that purpose. On Januury #7 the so- 
ciety was incorporated, the following gentlemen signing the cer- 
tificate of incorpoerstion: 


Garpixer G, Hvepann, J. W. Power. 
Cc. E. Dvrros, Hexuy Ganeert, 
©. H. Trrrmas, A. H. Tompson, 
J, Howaen Gore, A. W. Geer, 

(, Harr Meena, Hesevy Mrrowens., 
J, R. Bawriert, Grorark Kewxnay, 
Rogrees Hines, Jr, Marcrs Barren, 


Gtineer TnomMpPsox, 


and upon the same day the first meeting of the society was hold 
in the Assembly hall of the Coamos clith, when it waa organized 
by the election of the following list of officers and the adoption 
of the by-laws: 
President, 
ianpirnr G. Trasarn; 
Fine- Presidents, 
Hinnear G. Oopex, A. W. Garey, 
J. R. Barriwrr, C. Hant Munniam, 
A, H. ‘Tuesrsos ; 
Treaeurer, 
i Charnes: J. Bent; 
Recording Secretary, 
Husrr GaxssNerT; 
Corresponding Secretary, 
Gtokuk KeNnas; 


Managers, 
CLEVELAND Abn W. DD. Jonsses, 
Manors Baken, Hexeyv Mitrowect., 
Rockin Kies, Jn, W. 1H, Powe, 
G. Brows Goon, Jaks C, Weetina, 


The numberof members who joined the somety at Its organiza 
tion waa lho. Sinee that date 45 have been eleeted to member- 


alitp. 
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The society haa lost one member by death during the year, Mr. 
James Stevenson, 

The present number of members is 209. 

The society has held 14 meetings, 13 of which have boon 
devoted to the presentation of papers. It hss published the first 
number of 8 magatine, copies of which have been distributed 
to the members of the society, to others interested in geography 
and to the geographic societies throughout the world for purpowes 
of exchange. 

The society has alvo undertaken the preparation of a Physica! 
Atins of the United States, upon which some progress had been 
made, 

Very respectfully submitted, 
Hesny Ganwxert, 
Groncn Kessan, 
Washington, D.C., December 4, 1888, 


NATIONAL GEOGRAPHIC SOCTETY. 


CERTIFICATE OF INCORPORATION. 


Thisis to Certify that we whose names are hereunto euheeribed, 
citizens of the United States, and a majority of whom are citi- 
wos of the District of Columbia, have asxiiated ourselves. to- 
gether purstaiit to the pny LAF of the Revised Statutes of the 
United Staves relating to the District of Columbia, and of an act 
ef Congress entitled: “An Act to amend the Revised Statutes 
of the United States relating to the District of Columbia and for 
vther purposes,” approved April 25, 1884, 08 4 Society and body 
corporate, to be known by the corporate name of the Nationul 
Geographio Society, and to continue for the term of one hundred 
years. 

The particular objects and business of this. Socwwty are: to ine 
eroaee and diffuse geographic knowledge; to publish the transac- 
tions of the Soviety; to publish a periodical magazine, and other 
works Telating: to the scieniy of geography; to dispose of such pob- 
lications by sale or otherwise and ta acquire a library, under the 
restrictions and regulations to be established in its Hy-Laowa. 

The affairs, funds and property of the corporation shall be in 
the general charge of Managurs, whose number for the first year 
shall be seventeen, consisting of i President, ive Viee-Presidenta, 
a Recording Secretary, a Corresponding Secretary, a Treasurer 
and eight other members, styled Managers, all of whom shall be 
chosen by ballot at the annual meeting, The duties of these 
ofticers and of other officers.and standiig committecs, ond their 
terina and the manner of their election or appomtment shall be 
provided forin the By-Laws, 

Ganomen , Hoonanp, J. W. Powrtt, 


C. E. Detrton, Hexny GaNwETT, 
O, H. Trrrstas, A. EL Trompson, 
J. Howann Gor, A. W. Guentr, 
C. Haver Menntam, Hexey Mireur, 
J. RL Bawrier, Gronon Keenan, 
KRogkes Binste, Jn., Marcus Bak un, 


initakcear TromMrson. 


OFFICERS. 


T8ae, 


GARDINER G, HUBBARD. 


Vice- Presidents, 
HERBERT G. OGDEN. 
GEO. L. DYER. 

A. W, GREELY. 
C, HART MERRIAM. 
A H. THOMPSON. 


CHARLES J, BELL. 


HENRY GANNETT, GEORGE KENN AN, 


Managers. 
CLEVELAND ABBE. Cc. A. KRENASTON, 
MARCUS BAKER. W. B. POWELL, 
EOGERS BIRNTIE, Jr. O. H. TITTMARBN. 
G. BROWN GOODE. JAMES C. WELLING, 


BY-LAWS 


ARTICLE ‘1, 


5 ME. 
The name of this Society is the‘ NATIONAL GEOGRAPHIC SOULETY 


ARTICLE 1. 

The object of thid Society ie the increase ond diffusion of geographic 
knowledge. 

ARTICLE IIT, 
MEMBERSHIP, 

The members of this Society shall be persons who are interested in 
geographic sclence. There may be three classes of mumbers, active, 
Corres! ing ond honorary. 

Active members only shall Se members. of the corporation, shall be 
entitled ta vote und may hold office. 

Persona residing at a distance from. the District of Columbia mary be- 
Cone corresponding members of the Society. Ther may ettend ita 
meetings, take part in ite proceedings and contribute te its publications. 

Persona who have attained eminence by the promotion of veographic 
atience may become honorary members. 

Corresponding er eek may be transferred to active membership, 
and, conversely, active nem bere may be transferred bo corresponding 
membership by the Board of Managers. 

The election of members shall be entrust! to the Board of Mana 
vere. Nomingstions for membership shall be signed by three active 
members of the Society ; éhall state the qualifications of the candidate ; 
and shall be presented to the Recording Secretary. No nomination shall 
reonive action by the Board of Managers until it hor been before it mt 
lett two Weeks, and oo candidate shall be elected unless he receive at 
least nine atirmative votes. 


ARTICLE IY. 
OFFICERS, 
The Officers of the Society shall be a President, five Vice-Presidents, 
a Treasurer, a Recording Secretary and o Corresponding Secretarr. 
The above mentioned officers, together with eight other members of 
the Society, known as Managers, shall constitute a Board of Manager, 
Cificers und Managers ahall be electel annually, by bullot, o mojority 
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of the votes cast being oecessary to an election; they ahall hold office 
mnt) their sucmwaaorsare elected ; mand shall have power to (ll vacancies 
occurring during the vear. 

The President, of, in hin nbeenoe, one of the Viet Presidents, ehall 
pheide it the meetings of the Socetr and of the Board of Mannyers ; 

he shall, together with the Hecording Secretary,aign all written oon- 

tracia atid obligations of the Society, and attest ile corpormte seg]; he 
‘Bhall deliver an annual addresa to the Society. 

Boch Vioew-President shall represent in the Society amd in the Board 
of Manaerd, o departinent of geographic acherce, a fiollowp : 


Geography of the Lane, 
Geography of the Bean, 
Geography of the Al, 
Geography of Life, 
Geographic Art. 

The VieePresiients shall foster their reapective departments within 
the Bociety ; they ahall preaent annunlly to the Society summaries of 
the work done throughout the world in their several departments, 

They shall bo elated to their mapective departments by the Society, 

The Vice-Prouidenta, together with the two Sac vai, tial] rnonwti- 
tute on committer af the Bourd of Managers on Conimitinionsinns anil 
Publications, 

The Treasurer shall have charge of the fonds of the Society, shall 
collect the dues, and shall disburse under the direction of the Board of 
Managers; he shall make an anoual report; and his acoounie ehall te 
audited anouslly by o committee of the Society ond ot much other 
timer aa the Board of Managers may direct. 

The Secretaries ahall record the proceedings of the Rocietv-and of the 
Board of Managers ; ahoill conduct the correspondenoo of the Society : 
and shall make an annual report, 

The Board of Managers shall transact oll the business of the Society, 
@xeept such aa my be preeented at theannunl meeting. [t shall forme- 
late rules for the condoct of its business, Nine members of the Board 
of Managers shall constitute « quorum, 








ARTICLE YV. 
alas s. 5 

The unoual dues of active members shall be five dollara, payable dur- 
lng the month of January, or in the cose of new members, within 
thirty days after election. 

The dose of mambers elected in November and December shall he 
credited to the succeeding rear 

Annunl die may be acne and life mitnhership soquired by the 
payment of fifty dollary. 

No mowber in arreara shal] vote at the annual meeting, and tha 
names of members two years in arrearé shall be dropped from the roll 
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ARTICLE VL 
MMECTINGS. 

Regular meetings of the Soviety shall be beld on alternate Fodaym 
from November until May, and exeepting the anousl meeting, they 
ehall be devoted to communications. The Board of Munigers shall, 
however, hive power to postpone or omit meetings, when deemed 
desirable. Special meetings may be called by the Presklent. 

The oonual meeting for the election of officer: shall be the lsat regu- 
lar meeting in December. 


President's annual sdirees. | 
The reports of the retiring Vice-Presidents shall be presented in 
J ny. 


A. quorum for the transaction of business shall consist of twenty-five 
active members. 


ARTICLE VIL, 
These by-lawa may be amended by a two-thirds vote of the members 


present at a regular mesting, provided that notice of the proposed 
amendinent has been given in writing at a regular meeting at least four 
weeks previously, 


MEMBERS OF THE SOCIETY. 


a, Original members, 
1. Life ment bars. 
* Ehspeiaen. 


in eae where no clty ligiven i the addres, Washington, D.C. ig to by under 


Aust, Pror. Crevetann, a. /.,, 
Army Signal Office, 2017 | Street. 
Anext, 5. T. (Sylvanns Thayer), 


Aqzmn, JERewan, 
ws ial Surrey, &M 10th Street. 
Aten, De J. A. (Joseph Asaph, 
American Mi tm Natural History, New York, 
Arun, 5. A., Jz. (Stephen Arnold), 
Geological Survey. 1518 BR. Street. 


#10 Nineteenth Street, 


Axnick, Ciirrorn, i, 
Geological Survey. 1141 Fourteenth Street, 
AsmaveNer, Prop. Cuances A., 
_ Pa. Geol. Survey, Hamilton Bldg., Pittsburg, Pa. 
Argimson, Mise E. 8. (Emma Seceombe), a.. 
Washington Normal School, $18 Massachusettes Avenue. 
Arkixsox, W. R. (William Russum), «., 
Geological Surver, 26 OG Street, 
AvrEs, Miss §. (, (Susan Caroline), «., 
Pension Office, 902 A Atreet SE. 
Barer, Prov. Frans, a., 
Light House Board. 1915 Corcoran Street. 
Baxer, Makcvs, a. 
slr, Geological Survey. 1125 Seventeenth Street, 
Barowm, H. L. (Harry Lewis), «., 
} Gedlogical Survey. 125 Sixth Street NE, 
Barnaep, E. C. (Edward Chester), a., 
Geological Survey. 1715-G Street, 
Bastie, KR. F. (Rudolph Francis 
| : ” h M7 Virginia Avenue SW. 
Baxrverr, Comme. J. R. (John Russell), U.S. N., a. 
Pro moe, fT. 
Basserr, C. ©, (Charles Cheater, «., 
Geological Survey. 629 New York Avenue. 
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Beis, A. Granam (Alexander Graham), a., 
th Nineteenth Street. 
Bru, Cras. J. Siena J aimee), it, 
427 Pennsylvania Avenue. 1334 Nineteenth Strect. 
Bisex, Jvis0s, “ 
14) Duane Street, New York, §. Y. 
Brex, Morn, a.. | 
Geological Survey. Takoma Park, D.C. 
Buente, Carr. Roogans, Ja, 0. 8. .A., 2. 
Oningnce Office. iRAI New Hampshire Avenue. 
Buare, H. B. (Herbert Buxton), a., | 
Geological Survey. 1501 F Street. 
Buongert, Jars TH. (James Harvey}, «., 
Geological Survey. LOT Massachusetts Avenue. 
Ronrisn, §. H. (Sumner Homer), a. 2 ; 
Gh | Survey. 54 8 Street NE. 
Bovrecie, Carr. C. O, (Charles Otis), ih, 
Const und Geodetic Survey. 
Huan, ANDREW, @., 
Coast and Geodetic Survey, M7 E. Cap. Street. 
Brest, L. DD. (Lawrence Recatir),. 
logical Survey, Tid @ Street. 
Brewen, H. (7. (Harrison (vaston }, 
Hydrographic Office. Meridinn Avenue, Mt, Pleasant. 
Beewsrmm, Wri.taM, 
Cambridge, Massachusetta. 
Beows, Miss E. V. (Elizabeth Virginia), 


Bunton, Pror. A. E. (Alfred Edner), a., 
Mascar:husetia Inatitute of Technology, Boston, Masa, 
Canrventrer, 4. T, (Zachary Taylor), 2., 
1003 F, Street. 14 Thirteenth Street. 
Charpwan, KR. H. (Tobert Hollister), Bas 
eological Survey. 0T L Street. 
Cnuatrarp, De, Tos. M. ASwrwin Marean), le, 
Geological Survey. 514 Park Avenue, Baltimore, Md, 
Camertt, Peree HH. (Peter Harrison), 


Lil? 8 Street, 


Geological Survey. 
Crark, A. Howarn (Alonzo Howard}, 
National Museum. [527 5 Strest. 
Craxk, E. B. (Eling Buckner), «., 
Geological Survey. Laurel, Md, 
Corvis, VERPLANCE, d., | 
Albany, New York. 


Covet, E, E, (Emil Edward), | 
Hydrographic Office. 441 @ Street. 
Geslogical Survey, 1710 1 Street. 
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Crm, W. E. (Wiliam Ellery), a. 
hia Fourteenth Street. 14949 Street. 
Dats, Maw. Caroiixe H. (Caroline Healey), a. 
aki (Hit O Street. 
Dauwry, Citas. (Charles Carlyle), a, 
Geologien! Survey, LMT Harewood Avenge, Le Drvit Park. 
Davinsos, Puer, Geeomoi, i., 
Coast and Gesetic Survey. San Francisco, Cal, 


Davis, A. P. (Arthur Powell), «, 
‘Geslogical Survey. 814 M Street, 
Davis, Maa. A. PL i Elizaleth Brown Davis), 


Davi, Por. War M. (Willinm Morris), 
ve Walnut Street, Philadelphia, Pa 
Dar, Da. Davin T. (David Talbot), 
| . Gological Survey, 621 Thirteenth Street. 
Dessm, W. A. | William Hooper), o., 
Coast oid (ieodetic Survey. 12 lows Cirela. 
Dy Lien, I. S. al cosarpelt Silas, a. 
Geolynen! Surver, 1404 Sixteenth Street. 
Doraras, EM. (Edswaril Morehouse), a, 
isilogicn) Survey. Takoma Park, TD. €. 


tid M Sereet_ 


Dow, Jaws M., 
Pacific Mail S. & Co. Panama. 
Dork, Basin, 
Geological Survey. 457 0 Street. 
Desstwoton, A. Foi Abner F.), a. 
iiealogical Survey. kh A Street SE. 
Drvanxn, Jor, | 


Dorron, A. A. (Arthur Henry), a. 
Hrdrogriplile Office, 105 H Street. 
Drrtoxs, Carr, ©, FE. (Clarence Edward), U.S. As, 
Geological Survey, 2044 -R Street. 
Dyer, Liner. G. 1. (George Leland), U.S. N., 
Hydrographic Oifice. 1415 Twenticth Street. 
"Drew, G. W. (George Washington), -., 
18 F Street 10 Vermont Avene. 
Eneon, J. BR. (Poseph Romanse), a, 
Lamy 


10 Rue. Littre, Paria, 


F Street. (405 Corcoran Str =i, 
Evuert, Lixor. W. BP. (William Powis) U. 8. -N., a, 
Nave Departioent, 1801 @ Street. 
Farmrieno, G, A. (George Albert), «., 
Conet and Geodetic Surcey. 1418 Fifteenth Street. 
Faterimon, Warren B. (Walter Brown), «., 
Onist end (estetic Survey, 
Fernow, B. E. (Bernhard Eduard), a., | 
Department of Agriculture, 17{M Nineteenth Street, 
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wwier, Lrerr. J. P. (ohn Park), U. S.A... 4., 
Army Signal Office: 1008 Twenty- ‘fourth Street, 


Fronkr, E.G. (iret George), a, 
Comet amid ireodetic ‘Survey, 43) New York Avene. 
Frrea, ©, H. (Charles Halli, «., | 
Geological Survey, WG N Street, 
Fuercare, L. C. ( Lowe Css}, ., 
Geological Survey. 1621 F Street. 
Fiercaee, De Ronen, a., 


Army Medical Musuem. The Portland. 


F W. C, Wy rehi Chatn 4 
ORE, hy OFAineton eiade encestnsesit: 1725 H Street. 





Gang, N.-P:(Nathnuniel P:, a. | 
Santon Schon, 
Gannett, Hexky, w., . | 
Goologival Surrey, 161 Harewood Arenue, Le Droit Park, 
Gasnerr, $. 5. (Samuel Stinson), 4., 
Gedliygien) Saryey, 400 Spruce Street, Le Droit Fark, 
Ginn, (rs, K. (Grove Burl), T., 
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